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FOREWORD 


This publication was prepared under contract for the 
Joint Publications Research Service as a translation 
or foreign-language research service te the various 
federal government departments, 


The contents of this material in no way represent the 
policies, views or attitudes of the U. 5. Government 
or of the parties to any distribution arrangement. 


PROCUREMENT OF JPRS REPORTS 


moe 


All JPRS reports may be ordered from the Office of Technical 
Services. Reports published prior to 1 February 1963 can be provided, 
for the most part, only in photocopy (xerox). Those published efter 
1 February 1963 will be provided in printed form. 


Details on special subscription arrangements for JPRS sncial 
science reports will be provided upon request. 


No cumulative subject index or catalog of all JPRS reports 
has been compiled. 


All PRS reports ere listed in the Monthly Cataloz of Uy S- 
Government Pubifcatioans, available on subscr .ption at $4,50 per year 
($6.00 foreign), including an annual index, from the Superintendent 
OF Nowuments, U. S, Government Printing Office, Washington 25, D. C. 


All JPRS scientific and technical reports are cataloged and 
nub jaeteindexed in Technical Translations, publdéshed semimonthly by 
the Office of Technical Services, and also available on subscription 
($12.00 per year domestic, $16.90 foreign) from the Superintendent 
of Moements. Sewiannual indexes tu Technical Translations are 
available ar additioual soar, : 
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TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE AND TECHNOLOGY 
—_ Ho 26 
(Articles from Science Bulletin, No 12, 1962) 
This serial publication contains summeries or translations 
(as indicated) of selected articles on Cormunist China's science 


end technology, on the specific subjects reflected in the table of 
contents. Articles in this. report are all from the Chinese-language 


- periodical, X'o-hsueh T'ung-peo (Sctence Bulletin), Peiping, No 12, 
pind 1962, Complete Cit Tinereskic information accozpanies each 
cle. 
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SCLZD STM PROGDSING Lut PLULDIZaTIOW SYSTAC 


fPoliovin: 45 3 transietzan of an article by Chien iHineheng 
(7115 Wds, 1534), Lasetung Institutes of Chemical Enginesrings 
Yu, #ete:!ang ( 5913 5:62 1660), Feiping Insvitute of Chenioal 
srerinearing; and one: liang-heng (77115 5326 1654), Shanghad 
towma? Cotle.es in the Crursde-lnguage periodical, Eocngass 
ityncomue (Saderce Suisetiaz,s Fetpingd, Joe 125 Deceabor 1962, 
ragus eanigs ‘ 


(a) 


Per eolia chase youceesing in flutdigatioa ovetrems, the cistributio: 
of steppiag tics aud tae disccsbution of grain cise of solid perticles 
are two very is.orsant and “toalpent fuctora in macrescopic dynmics. 
dn reporse Zi, ZL, and T7T, ths authors considered, wider gensral ocndie 
tions, tins distribution of the etouping tame of the sclid partioies and 
its affect on soiid phase sreceszing. Untal now little rescerch has boe 
dere on tua oifect of idstribution of crau size. Te few artacic® on 
tha& gubjeot were putliianued cnly waen selisite result were obtained. in 
this ervicie 12.5 eract ot fistrabution of graan w2ze in singie layer 
flutui:ation sys+ens te auslecud theoretically, and it can be used as 
& theoretical Zoundaticn fez further ey nrisentel reserohe 


(8) 


fra dietribution cf tne srrin adies of the rolid naterisl treated 
industrially 13 bread. Thevetore, the final conversion rate of the 
naterial ziould depend oc we to éinersione] dissritutions, XT, 2) 
ef stoursng Siz. ard gvainm size (7 tz etccping tiso and 2 is ¢rain 
size ~- icesr timention ef the carticl+). I¢ the ether condations are 
figed the dytetics Of tne priccess is 
iu o(t, s) {:) 


waure J is tse ‘anconversicn rst2 of “he material. Thus the statistical 
2 ”~ 


2tue of final. vuctavereion rave is 


, tom [rf oe, ante, ena (2) 
t 


( Gista7 s In paysical, meaning the lower limit of inceg-ation should be 
Zero, and the upjer Iindt cf integration of & should ds a,,, (5, is 
wile largest Ciameter of the partiale in toe systen). Yowaver, since - 
TE Oy 8G O, AD Figxe EOking the distribution deasity sero, we 
should use the usual linite of integrations Sane is appiied to ali thas 
follows.) 


Toe effect of the grain sise on dynacios fe si.oyn fo O(c, s)s 
Whtlo the effect of tho inver seprxction phenozena (Seo nxte/ on 
sto.ping time ia shown in 4, Sje When T and & are cvo randen 
Ver‘avles of urcvahility, the egeation (2) oan be vrarten 


na (nl Ore wslaleye tear (3) 


whess q(4) de the castrdbution cencity of the grain eize of the xeterials 
+t, a) te ce densiiy of tie stopring tine distritvtion to the 
-onditions. distribution of 2 ( fote/s this article tae layer 

Sep OrK70r 18 dufined oroadiz. It is defined to Leclode che netero= 
@co2zty of motion dve to the dicference of stain eize, such as layer 
Sepersticn in tie urns sence, uixing, sto.) 


af tia distaibution of grain aize is sot counted, the xsan w-.cone 
veruion rite is oxlcuisted froa the actual dyrazic function, y (1), of 
the nixed tarsicies cn "inad with rhe stopping tite detrintion fuaction, 
£46 )e Sines 
oon f 
0s) = fI™ ace, sdecedae (4) 
toon 
tae fh woe hier m 
= ff. XB, £)4,(8) 0(s)dtde . (5) 
Coneddcring only the effect of grain seize on iynarics ana neglecting 


the alfferenre cf distribution of stcppicy time ive to laser separstica 
of cifferent crein size,-{ ead 2 ase town tvo juldeperdert randon variables, 


(sje) ae fC) (6) 


cor Ee CONSETT BUR: PATE SME AE ERED -S  isi e SES Pe 

SEES EE SET RE Re NEI Eee RE? Oe EE ee 

es 7 Nghe + ee 3? BNE <0 ate Peace ae tow 2 
eg RE : 


and By. (3) becomes 
no f-(- OCs a)faC8)e(2eeds (7) 


Fron ezuationa (5) and (7) it oan be knew: that the wethod above 
. foe calenletany the statizcical near, walue cau be 93 only whea the 
genin sive coed not affect the castridution of ctonping tine (ecege, no 
Laver separation phesoana}., Freu Bye (3) ve know taet the ecourste ~ 
enoulation of J, dopende on the scluvicn cf AT, s)e 


(8) 
Feces the propertise of the probliezs, we copsiters 
1. 48 in veport I, the roocescing bas etatiatical property; 


2. ac in seport I, ths poceseing hee randon property, she : 
Abolatesetect yrorverty of Markoff mrecess, anc syocnrcaien, 


« 4, DBitierent from report I, tha corcitione of estios will be 
differscy for differant grein aice, but sare for the sare gvain aise 
asourmtivelye (:fota/s In his article, the variation of stare and 

* wectt cL Solid ratoztiel ir the processing ta mot considered, Tt ie 
asmuzed thet ali the serticios Feve sane shes: ond sare veight. 
conzideruticn of tha variation of weigh? during the proaissing has been 
reported.) : 


Tne divchurge probability /Sota/ of the pertiole of the grain aise 
(zt, s+ dz, dereante cn the stouct of particles with thst arain eizs 
tergs it the ryaten 66 w3il 99 th asin size, The forrer ie axprecned 
oy 9.(z)dz (q.(s) 1s the distribution density cf grain size); while the . 
latter 44 expher’ ed er Wisje The discharge probsvility is thea : 
expressed as W(24-(2)dz. 


ee ne enw 


Tre rvopexty of Wz) onn ce axpressed by the following two 


relaticnse 
1; W(s}eq(s) ‘st (8) 
: Thia ie sormalisation; 
: 2, Wela(2) = a2) Leo tote] (9) 


That masie the discherge vrotabiltiy density of different grain sise 
partioiss cheuld be expreencd to be the total cissritation density of 
Grain 8126 of actoris] at «te aivist. Thies ‘s required *y Gievorko's 
Lew conessiins Lerre wwabsra of serticies. iphuig/: doxrmally the 


$ 


ne ee 3 ane wens a - 


tetrabutdon sf crck: sise of feeding w-teriel is the gaia an thst of the 
Qisehizce. Tie nount of the fecalic ca aleo the sere os thut & the 
discturyee) 


Ws) do the xeltive orebability of diccheree of 48{ierent grain 
siue rertisles es tie others paranetese are sixed, 


Pile aceoupution of revter xetion of particle: of cane grein. sice 
faterminss toe natively sxporential distrdoution of atepring tine, 
Sewer, the infLutssiuai crversion »provabusity 2onsitis A &)» 
VetiOS WALA Se Tuy. 


(10) 
I(Pf9) we 20.) xs [— A(e)8] 
and 
a Calg, a de . _. We 
0) ww OED, a Loh wm ED (41) 


where 8, is the amount cf t0Jac fed nex unit tion; v the tote: atcunt 
of solid in the oyacem, 712 7, the total wan ctappin, tie of tho 
eclid. (de cid not stacify before vhether the (iatrivution of eveain 
2ise ja by wercht or by numbes of jacticles, tut here tie pxcin site 
Afotrévubron sicudd be by vei dit sines & ani v are Cetermuined by 
weigat. That, corresroniérg), wc) is the relative grobability of nuit 
weicht diochurwe 38 vell o4 that of ons partion.e Gischargee} 


Frew En. (11), it $8 snewn wast W(2) corrects che total mean stopping 
3 


TAM, 209- Aidlessat cpAia size porvicles deve 3ifferent stopping tines, 
Ms), Kap - Tyf/ad. Subctitating Ege (tay inte ug. (10) we got 


Kala) 2 22) exp T— Pe] (42) 


b(z} 1a tae révelrant cf the two tpi sits temeccies -- satotiel 
sixtig: Gat Loyor sepexition by wedent e- Ln the syates. Sberefore, it 
Ze effeotsd ov svoretric ecndition ar Pluad aynasic consitloss. 


(D) 
Brewin; 02 Bye (12) and dq. Ld), we 52% 
+e See 
n= { j ee) x 


~~, 


x w(s. o> [- Zit] qisitids 


(13) 


i 
: 
' 


| Ite) a *) a - [- sae bad (14) 


Drawing on Bqe (13), we get 
tam fs Mehetores (15) 


During the selid cnetical cresessing the ersternss diff:eton ef the 
particles senotizes is int the ocatre) fantor of the reaction rete {chis 
wie greved Ly ctaor exrerémente), o:.t the chemise] reactions or the 
ducer diffustos of the solié phose sre the festaze. Thecsies and 
e-.perdncniol resuite published show that J(z!, Jar ecrtrol of irner 
4.ffueion of tha £0422 phise o:a te expresscd ans 


t Os) ~ 12 Pal . 
Ke) = SF 2 ie + 
41 fle) 7] Oi}... 
+ te lAB] —o-cors [FS] + 


where Az) io the ranotign tina for complete conversion of pavzicie of 
Geis C1sa te Cas)oe a”. Por control ut chenices resection, 12) oan 
He expressed a6 ° 


moe Sha sel + 


1 foie 7 i FO(s5 ‘ 
+ lke] ito OF + 


viers Aclcte For these tve control factors, if very nigh conversion 
dé required, ~s met have Kc) > Kz}. Tren tave the faces arprozinse 
tion 4023 regivot the tems with higter powsrs. ‘Zor instance, vhea 
J,2) is re,uired te te 6.05, to: errer should be lese tian 5%.) lis 
senest. f3su is . 


2) «© 4 415) 
Pe Dy) 3) 


“Tare 


Kz) = x | Pr 
= i (+7) 


t 
(tere va use 25 tox Jcoverience of crlo:l 2ticae) 


The Eqe (15) beccncs 


a= ~~ ate o{s)ée, (16) 


Prom, Bj. (8) and the normalization of (2), the following condition 
will be obtainsd 


In Sye (18) J, is an entire furetion vhich is doterained by (3) 
when k(3), T,, wri a(2) ars fixed. In practical cases, there should 
exiat ar. cptiss layar cercration expreseed dy Both 3) to zake J, ninimus, 


(Ss)nta? and to aatiafy %.(19). In tho present puper ws use the Dulor's 
varietionsl nethed to soive thie wariction peobiex. To rrocess a 


definite aiffere:tial, divide che ,rain sises cf particles into n porticns, 
Let 


Ks) eee 5 Ble) Fy; 


aie) me hag 1(s,) me Say (ise) ‘ 
o ws 
= TR (20) 
eed] 
i = bile (21) 


(fotg/t ‘Actually, a2} chouta ve (fi), t00., 8f € ig i+ Act. 
We take the mean value of the Suretion. Zor conventenec, the present 
article stiii uzes (zi). Save for si}, zi), aad 1 24).) 


Tne condition Eqe (14) can be written 
s 


Fi =i 22 
2w, (22) 

Vow J, is no longer an <atire function sat = function of multiple 
variablec. Using the Lagresey multi sifera metnot to solve the 
conditional exwrese of J, user she conditite. ¢f equation (22), we ger 

. So [ti 
CP seg = = onl (23) o 
Substitution of Fae (17) yields 
ogee 
Won't) & (24) 


( Fictg/s xe™ is tre uathesarivel axpesscticn velue. Saze for otners.) 


? 


| v= ¢ 
| Undo Se ae : nla (25) 


| Uap = > Vote (26) 


i 


Whes the process 4s ccntrolled by inter diffusion of aclid (m= 1), 


} 2 
| Oedans eel (dae | (20) 
Uiege a Uedeate (29) 


(Jo) tz. Bq. (28) in the uneonversion rate of the howoguneous particles 
of grat: eise an under the eene cundition 


Vhea the procsse is controlled by reartion (m = 0.5), 


| Wop) me (30) 
eta Ot of a tf 
: ioe w < Jaa FF (31) 
| Cerone oe CVeiate (32) 
Thus, ve Lave thin conclusions eos 


1. & defirite layer separation phenomencr is atvestageouse 


2. Prom Eq. (26) dt can be known that st the optizum lover 
eenaraticn, RK» 1, tie contarsicn rate of the srain aize with bred 
distrisution io the seme as what ef even grain size (graia size 4s 
the mstheseticel expacvation valae e¢ distribation, Mz}. From Bq. (31), 
when m = 0.5, the grain size distré>ucseu cua lacceane the conversion 
rate more than thes of the material with cver grain size. See Be 
Therefore, the in size distributien io not a ciaadvantage vithout 
cougensation. (/kote’s The jatereeiiate condition is tetwean thaes 
two coaditions. Jor ivstance, if toth reaction and inser ciffusion of 
eolid pi-u2 avract the precece st the sere tirn, then C54 me 1. 


Be 


A lt tn etree apt oc stn PATEL CP ATE ELTON O ITO COTE E RTE! BONY AARC ECT, Hecate tr Cicaere meRpen ttt thas 


y 


Peek wee TE RTT eS Tat Ny RE eee Fst tae 
Peg ee ee Ea ea pote sane eas 
eer ~ a Fy Sy 


aateeenaniaiadentenmemartenenen mean mien eeen 


Sevetasrws there existe o condition tt ths omsla particles are controlied 
Yy reaotion and the large ones by imo: aiffuesce of solid phase.) 


3. Frew ayoutiona (20) ard (3%) 26 cro te kao that at the concious 
layer aenarstion, ts prrtacles of saall«r sise should have a higher aean 
SORVISGION FRLGe ° 


(z) 


From the condition of Sq. (22), the geuere> fora of W, oan te 


expreneed 38 yolyncaial. Tho afferent yewer cf p sxpoeoces the 
aLifereat degree of layer separation. 


| R’; ms + (33) 
Sows 
! e 
20-9, aoa j 
ft | ae = e 
| Ba a ar” a (34) 
{ oe” ae 
“ne two Limite of lever cevaratica are corsespending « 0 (no . 
Jayer separation) sid 9 » 2 (extremes lever rezaration). ote: The 


tau} particles are muatiy cerrie! out by # exes stream. From the data 
of gas strean carrying, wher 21 i9 ginimu, th: tpeed constant of 
carrying 1A rrovertional inwersel: to ci °% ,cver 2.5 (the constant 
COstespeiciZs be wo? Tel:tive discharge ,: -bilaty in the precent 
articls), ies, Ma) 1. o Tho Lerce perticiee are Ci:cherced by 

z 
ovarfloy sestly, Thay are not related with t, too much. Incustrial 
équirment slwaya has suall particle recovery, Pius, ia yareral, p 
4a not grosces than 2, ard its aeriau doss noe sxoeed 2 to2 mach. 
Per sirpicclty, we iiecuus vy supposing p = Z as a lizit.) The optimum 


layar se;aration is D = Se iret we coz: ider m = ¢ é 
ee ae 
2, pez t, Unrate = | (363 
| Seemdy Ud SE (37) . 


Ege (37) ie didentioal to Ey. (35). when K,, 2, ae the seat, then 


og ts Coca 


© 
t 
: 


ween ee 


The reti. is . ; 
[Gees = Gat (Sy (30) 
whese 6 is che squere deviation. 
Considur 2 © 005 


Uy 9070p etaes ze (39) 
2, 9mm 0.5, (damm Ll (40) 


ap pws, Ueleus™ feth so) (41) 


Corpare equations (39) end (41), from Soler usequslity, ve kcow 


[e?} » [as*}] > ms 
Bence 


(Jo) 2 > “Sodom > Codatn : 


The biggest ratio betveen the valuss of J, ts t-kea fre fq. (39) and 
Ege (40 » and han a value 


tly) : Levi 5 for) 
Finer . 4 3 (42) 
Consoquertiy, ve can cowluiet 


1. The aaricen deviation from tie optizas layer savaretion 
pheaccenoa dapenas on tho minmsrical cierestarisiic of the distribution 
of tae grsin size cf zstergzal. 


2. Fquatiem (35) a-3 (42) ca: be used to detarmine the bed results 
casecd by a cartein cistributizaa of grein sise., Acconiingiy, ve may 
inpreve thas duruu: desig. and cperetiom. s 


3. Wren vrocavss sseed is sortr lled by javer diffusion of soliZ 
pheae, che Mmealt which is cptained =3 using th: methed of statietical 
sverage frow Eye (5) 18 asfeur. Evvever, tra vesult fo wneertrin wen 
coatrolled hy racection. 

Tha asthors wisn vo thack Meesrse 12 Thanents (2621 2182 7046), 
Che Fengethon (2512 €ég€ 3347), and Shuang Toor (93€7 (001 1344) for 
sheaz valtiavls aivisea. : 


wma te te ee ne ar LE OO LTT LILLIA IE ALO CAA IE A LER ty ois a oe —eenattmeennncnmaree Martntreres Sak Meee 


(7) 


Whan other yeraceters (oprration parwentorsa, evenetzioal paraneters, 
@2007 1 A Liaicizetion eystes are fiz-d, Wis) io & definire fonction. 
Ey cheuging pioperiy these parameters we can ckengs Wis) correeponiingly 
te poet Sne requiresent uf the proeses. Sush chacges reiase, for exanple, 
to tin Tluicization rate, the solid cspacity of the systes, the 
geazetrz¢ sham and cise of the systen, the apparetar (e.g., cooling 
C7218, AtCes, and tise etLiniency of equipments of dust absorbers. 
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following is @ trancletion of an articte by Crang Prel- 


shen (1728, 101, 0810) In the Chineseotanguage periodical 
Kloonsueh Ttungepao (SclanceSuiletsn), No 12, Peiping, 
December 1%2, pages 51,-97.7 


. Oimorphie tn mineratcgy refers to alnerats with tdentice!l cheale 
} cal sosposttion out different structures. Igomorphie refers to the 
phansmanon cf alschkristaite cetween cry-rats of minerals with clorze 
cterleal corrosttions but identice! structures. In our study of 
rare esrthetitaniumentoblum salt minerets with ortho-rhoasic ABX, 
structure, we discovered e phenomenon of compiete tsororphie with 
cinorsnie et the some tive. We trerefore sugges? the nase of double = ~ 
° Isororahie for this phenomenon. 
Ortno-erhomsle ASK, rare eacthotitaniumen'ovluz seit cinerals 
Hye luce wasanita: ntoptumaecxent rel +2), yiteiun-certusseuxeni tel), 
yl tricnecucenife, potyerase, ac wal! a8 Ai gheterperature euxenite 
{halensiecht: -k!uang), nicheteaperstuve polycrese aaa als LP 


& 


- le - 


a en nen ee 


e 
e 


cintentte (chenetonektusng)), and tyndocnive!5*6), 1 


That the crystal structures of ¢ wenite and yftriusceuxenite sre 
the sane (cié ° Porm) hes alrondy deen shen by Xorsy structural enatye 
aia? -8), Que to the sronounced ctfference In geonchemice! characterise 
tlex between the cerium element? ard the ytiriue element, the minsral — 
tu suxani te {Caitn? 10.) hen c¢ te rleh la cacium, of ytirluseousenite 
CMRTIDE Gs ahen ct is rich in ytteriun. Ie recent years, euvenite con- 
taining both. cerius and yttrium bas been al scovorad’ 3-9), Tals hes 
explatred the existerce cf miachkefetatle in the CakbTiOpeeYNDTiC, 
series, Screover, K-rey spectrin analysis has shown tne discochie of 
coptus era ytiriva in the covpesitlun of eunantre®!0), . 

As tn the cose of unilaitad replecevent (disdochie) beteven high- 
vetence (kec-pteleantl) cortum and yttrium, the isrgeescale replecoaent 


betwen rexaqvelence (liveptel-wei) nlodlumend titaniun In rhis series 


: 1 ; 
of minerals Is atso poss tere’ !, Thus, the eirerel cosposition dlegren 


(Figure i) ras teen asda. | 

; Tre orircipal chemical components of ortho-erhosdic AB Xe rare 
carthet Han jumeniob ius gait zirerals are ox.ces of nloolue, titan! um, 
corium, wd ytictiae (etout Euf ty weight}. The diagram is made on the z 
Lasis of the referive con*ents of rhese for sajor cosponents. 

In sedi 8ion ta alnersts of the cuxenttecuytir Iussemenite scries, 

ether ainerats of the same group, bigh-taspersture euxsnite ord highe 
tersevgturea polycrase, have else teen plotiec on the diegrem. It mey 


be exec clear’, “rac the Slegror thet the cinerci sith te ssue chealcad 


“ pi es 


e - 
. . Hee gy 


Conpeaition os yttriue-euxenite 's highetempersture eumantre (WNDTIOg)? 
Homever, %f bas been shown by tcth cryste! yeoretric measurement and 
Xeorey structuret anstystst Te! #12) that the two minerals ere iscsers. 
Te other ecrds, the spaceegraup of high-tespersture eusenite ts 
om © Peant 

the cleqram alec clearly shoes that the alreral with ecaposttion 
cluse te trat of hichetenperstuce euxentte is high-terpereture pelycrese, ‘ 
the foreer teing rich ir, ntoplum and the fatter nigh tn titentua. They 
Otter orly tn tha relerive contents of alotiua and titentlum and not In 
erystel structure! !20!3), 

The fsoners of YNDT IC, are yttrive-cunenite and highetesperature 
evxenite. BSesitces suxenite, whar ore the other taoners of ConeTion? i 

Date ef Aarey poader anatyats (anelysts Wang Kuenehsin) of 
euxenite, sintentte, high-temperature euxenite, ond otters, after heeft ; 
trestzent, ere snown tn Tebte t (Note). The powder pattern of euxenite 
revseire the cave after neet treateernt. Sirlerntte erd high-temperature 
evwrentte, on th, other hand, very within euxentte end nighetencerature 
cuxentte phases depending on heating conditions. Eariler researchers 
(1h.15) cleselfy sintenite under evxent*e~group sirerets. On the bests 
ct chesica! composition, sintentte wsy pe considered as an urentericn- 
varletice of euxenite (nemely, urcniuseeuxenite). (Notas Through | 
specific minaretogical studies, Including tetal chenice! anatysie end 
ghyaice! proce ty atictess these alrerate wure property identified.) 


Lt Teo t;0es 6f pracer pattern sicw, up «res euserite, eisaptuw d 
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Figure §. Retationsnlp between the L, 
asjor components in ainerets of 


CentT I OgenYAbTIC, sor tes 


Legencss 
A. Dots tncleete suxertre, ricviumeeuxenite, yhiriuacecerlume 
ecxentte, yticiumeiuventte, and pelycrase. . 
1, 2. 35 4 =~ euxenite (Dens, IS) 
8, 9 o« yttrlunseureni te (Pens, 194i) | 
13, th, 15, 17 e= polycrase (Cerne, 19:4) 
7 oo yttrlunenuxenite (Brtigger, 1906) 
It, 12 «© sotyercse (#rdcger, 1KE) 


5 en euvenite (Sobolev emt others, 1957) 


La . Tavle 3. Tee forms of | 


CaNoT iegoeYNOT 19, 
Eurenite-uyttrivae  <piniani tewenigh- 
evxentte series temp. euxeni te 
sertes 
16 tL, ; : 
Oo, ° fone On s pee ; Charscteristic aye 
a, = 9k a, ° 55 oA foreute 27 2 
° fe ° 
b, = IGOFA by Do A 
‘ ° ° 
Co 2 OO A fg 5.9 7 A 
zeL z «hk 
ntodtun~ fyndochite (7) weTittete eft 
. @munenite ; ; 
duxentte -sintenite (Ce, TRYING TH) vg it - aft: 
titentume CoricTidg VA) 
eucenite (2) 
Titsnismeyt triume titantune(nighe YT IC, TA) 
evxenitea (rely tare. ecxentte> 
cras#) inigneterg. 
. pol scrase) ; 
yttelu:seuxentte higneterp, CY TR) iN TEC, 1/4 - aft 
ewcrite = - 
vied lupeyt te fume niovtune(ini gh- YT iHuO, 2/1 
euscnite (tT) temc. euxent te} 
9? 
ytiriuseceriume (Co s¥ gHoT IC, ar Yg03 
curer tte . fi 
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Tehle §. Powder pottern of sore AON 


rare eorttatitantsseniobiue selt alnerels after teat treatsent® 


Heating 


condition 


nicht za. 


euxent te 


alr.:enite 


high-terp. 


euxers te 


ni ghefear. 


galycrsse 


autfie turnsce] Of fferenttal furnace 
959% = 30° (ch! a0 Joule. (320°) 
S60 £00 760 860 906 1005! abour 2 hours 


ef hours 


euxent te 


euxenite 


phese phese 

euxenite 
phase 

nigrebeno. euxanite nigh-{ trars!tional 
ouxer!te phases temp. | prase of 
phase euxerm} exert tece 

- aa phose} euxenite 

highetem. €-euxenite phasess—} | euxenite 
euxen! te phases* 
phese 

hignhetenp. 


oolycrase | 


phase | 
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8 KRineral sam les token uniformity cre exaained for curity uncer 
LIGPOBCEL Cs ; 
oe Pattern tactically genre as eusenite priate, differing slight ty 
tn winor detalle. 
BUNCeste,s SINE SO, Nichmlerpercture Gurefs-tc, ane Xighetisgrrsture 
2alyceuse ere Peotus af S50 6 fie Co] boves. Telsnite, bisraterscrce 
fure aurecite, and Lighefer:: ature pelycrise Siow Pi¢gheter sera%ure 


ware ate chert, eritrety Siffercal frue evsentte sed nice lore Curcilte.s 


* 


The Korey atta tr sintentte ofuc eoinelde wlth those of ctarderd “ighe 
ferscectice colycracs (Vente 5), stowing thet the evyste! eiruct re of 
sirtartte Ts tte save es thet of micnete-ccratire cuxenire aston ce) 
unour There conditiens. Thus, we reccerund the nare esinian!te. 
Teguits of peuder analysis of osinlenite sre tisted in Tante f. 
Tre untt celh values of  estntanite ere etso stave in Tebie 2. Thre 
se taleulsied according fo the shancerclied omer ‘ercy data cf 
Ve. 3. Abcas.niry. Fir bigheten-eveture patyerzees 77, é. fron. tin € 
walle of tte 299 end 4G “Lincs”, Dy fror MO, 2.9, ara 2353 fq irce 
me, C82, ond OO. To fecitltete vescartiun. Seta uf ve 3, Abcns. Percy 
for hishetenceceture cotyerise are aleu Pistad tn 
Tt sey abse be seer freer Figure | te at ore oe rctcsl Cores 
of stelerstte 204 e.wen’te ore Te cere. There is, tterefare, nc Guese 
tion thet auverite end esiniaasite ere tot! iswers cf TENET? Op 
fetoy o:t2 chose Mat mere ere une Righet-cpersture © xenite : Z 


yrmich ¢ shalt ome eee Ste Mune of cemicn, otys on EPSt restore art 


ee ee net 


Cc Finis 20 * petntonsity {8} oan ceanertay fa) .¢ ateelinlie Anstyets esng Kusmhel ny ~| 
t pretegeeuhic esed:" 1oee8 fe Soi Heres fight, 2 D2 §7e} at, veltaze 35 u¥, § . 200A, : 


spesure 1 heere 
Migretengersture pot rcmtss ong : Brotatantte «ans 555% &, 0 94.70 
By t 50575 Bee bebzs oz S07 f CoM Sy 1Mek 
Accarolng to f fetacaursy ori Be a re tae, 1832 
pereress a d waite H t € sateures, K4 
age i 3.37 : 290 
3. 
1 | 10 2.0 i in s 
Tw 2 2.78 $ etn 
raf 3 2.38 
2 2 2.59 8 2.58 
, as 2 2.4¢ 
a3} 2 2.43 
oe | 3 74 9 | 2.432 
: eg 8 2.22 
i a7 2 2.308 
20 | 2 2.330 2 2.20 
233 2 2.397 
i3k 2 2.413 2 2.938 
zit i 2.61$ 
sit 1 1.077 
o2 t 14h 
we} 2 3.98 5 1,90 
2233 4 sais ° 1.925 
2 3 1.776 4 1.975 
330 4 1.729 5 7 
U3] 3} teal 5 1.645 
12% t eu oN 3 1.604 
252 t 1.996 
133 | 2 8.9€4 P 1.567 
22 at ten tl 6 1.492 
213 § 1.450 r 4.462 
228 2 H 3.400 3 1.442 
233 3 1,406 
qo fo a} 3.387 c. 1,394 
ae | 1 333) Os 1.37 
aut 2 1.345 ! 3.34 
0. 1.31687 
04 r 4.297 t; 2.297 
ae L.2asp° 
333 ? 1.228) fog 1.428 
459 1 2.206 [ 
432 1 ray) t 1.183 
prt af. Hse fi 3 1 9 
153 3 Ud 3 1.437 
tei ft tia! | 
L934 8 uur | 
48 i 69) Of 3. 1045 
23 ! 4.039} 
ai | 2 host ff 2 1.083 
433 i 1632 ff 27 2.0893 
24 ri 48ss 2 1 OSs 
| yf af 3.035 | 
i pf oa, se Hat oy sata 
a a er os a} bey 
f4 { 2: v9 
B55 2 f Guess i 
ee 4 Oe ad ' Phas shreds Shescaccase 
aj a] ue if sevens te 
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‘oetewer, certum and yttrium in the #tnerot ts possitte. Sn th. other % 
hund, the ex'stence of series in sind mite atco indicates thot the 
foreulion of alachhristaile teteven  <cinianite (CoH) and biche 
tevceruture euxenite (YNDTIO, } is vimilorty gcusitle. 

Conse quent bys It 35 wery clear that twe tyre of coepcunds with 
entirely siffercsrt structures con te forned in the CAMLT IC, on ¥NbTEC 
arries, one being eusenitcecyttriumecunentt[e cinerals and the ctter 

ecinientiaesrtshet: wreriture euvenite minurats. Evch of tre teo 
reries of sinerats hay its oon Internediary trensittonal variations 
and these miner-ds con etl form isorcrobtea nischke fetstle er vixed crze 
stcts of sare structures (igure Ft crd Tabte 3). 

vader hich tescerutures, yliclumecurenite ond polycrase respec- 
tively trarsfere into hichetescersture auxenites?) and hichetenper ature 
ssiyereceh) Gn the other hand, wntantite, upon brat treataent, 
trarsfcras into estniunite with bighetomecrcture cuxcmite phase 
(Table t) while Lighetesperuture eucenite shows the eusenite phase 
iTabte I}. Thus, there Is reason to believe that utder certain comte 
“Tons the uppeerssce of evarcnite transforming ints  scuscnite of bLighe 
te-perzture curenite phate ts s possil Hlity, cro im the fultre we my 
fied te rature curenite with hicghelenpereture cuxenite structure. 

Tre entire cicture Leccres even clesrer if ae Zivide each of the 
tws series of atncrite tnte 2 nunber cf chenical variztions eccording 
te tre cratic of reassured percentage contents cf sichtua oride und tie 
(fante Td, Be oc s2e free tn tebia the: acide from | 


fanice cxode 
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r Tazie 3. Tee forns of. 3 
CANDT IC, -eYNDT Ig 
Euveniteenyttriuae  esinianiteaehigh- 
evxentte series tecp. euxenite 
sertes 
16 th, : ‘ 
Onn » Fam Don Cd Pea Chaescteristic ay or 
°o °° ri 2 ‘es e 2 
a, = 59°48 a, ° 55 +A foreule 3 
° w ° 
bot 10+ A bt th. oA 
9 
Co 2 Oo A fy 2 5697 A 
zh z *h 7 
ntoblum- fyndsehite (7) weT ined, eft : 
- muxentte ; ; 
coxenite <sinianite (Ce,TRYINE.TH) Lg 1/1 - O/t 
titentume SericT iO, ft 
evscenite (2) 
Titsnigmeytipiume = tilentun-{aighe YebT id, /1 
evesrite (actly. tarp. euxenttey 
crass) inigneterg. 
: pol scrase) ; 
yticle:seuxenite highaterg. CY TR) IND TEC, 1/4 = 2/6 
eucrite 4 i 
lop lumeayt te ium niovtua-(righ- YT seule 2/4 ° 
euscnite (ft) tec. euxeni te} 
9 
yttriugreceriume (Co .¥gHOT IC, cat Y¥0z 
cuxer tte fi 
| 


Titeniurmeuenite and rlobtumayttr hiveeunentte of thy vuxentteee % 


yttriueecuvenitw series minerals yet tc de discovered in ostuce Inciude 
thoes equivaeion? ta esintanites), Cn the other hand, the structure 
at tyntcentto$5#©) Orerves 5 xore Itensive study. 

Eaced ch the thecey of Isomorpnie ceplacaaent, “ho appearcnte of 
Nigtefentstun, aigherrorice, higneursnium, snd nighetren varlations of 
tne sdove tee sere: of tirerals would te a possipi itty. 

The question of the “ype of cealogical conditions under atich 
gor$fic minerals %% the tex surles ore forond Is a subject tnet de« 
serves further ytucies. 

The asthe’ s appreciation gues to Frofessar Ho Tsoelin fer bis 
tivection of this sur ead to tr. Kuo Ch’engechi for reviewi-g the 


nahuscript end giving velusdle suggesticns. 
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1962 TECHHOLOSICAL CONFERENCE OF THE 
PreSeACOLOGY SOCIETY CF CHINA 


(rotlontrg ts 2 transletion of a report cy Shih Kung (4258, 
C763) in the Crinese-fonguege pericdical K’cehguen Tunge 


pes (Scienze Bulletin ), No IZ, Felping, Decender 1462, peges 
55u0,7 


A national tecknotogicel conterence of the Phornecotogy Society 
cf Chica was petd In Felping between 27 Octoler end 2 Noventer 1962. 
The important problem dlccusses curing the conference wes the search 
for new drugs. Aitegether ty reports were presented. 

Huang Mingelung (7305, 7686, 7893) oresented o resort on the = - 
Yenences In Overten Hormone Structure” descridiag how changes In 
cremical structure can creathy incraese the clinical effectiveness, 
recuce sico effects, 22 wel? as th: specta! ability of changing the 
effect. It atso explains ihe methods cf acding such radical groups 
as IG oriysronye9 Fal-Derydroe"kootletao’ ard 16 abethy!~9 Fale 
Vehycroc"kfontietzo," lel Halagehcn (7191, 5281, 5060) pracented « 


report on the "Feesent ard Fulure of Syntheitc Srugs for dalicinthtesls® 
& 


- “5° 


a a 


Matroduetng Chinsts achlevenents in synthetic drugs egeinst kole-ezer,” 
ascerlesis, echletosomiesi¢, and hookearn alsoese. Fu Fengeyung (0265, 
0023, 3057)introsuced the research work ‘done in recent years on such 
esjor plent chemicel constituents ss etketotes, ovarian compounds, 
glucosides, and mer.thene end presented his vieapoints and suggestions 
on the future devetcoment of botanic chealstry erd on the search. for 
new drugs. ; 

Tan Pingechien (6223, 3521, 26363 presented s report on the 
"Planting of Prarzeceuticel Plsnts” Introducing @aint, the conditicns 
of planting cultivetion in Chins end the wajor tesks involved in this 
werk, The author feef¢ that three questions should se considered . 
prior tc 9 decisicn to proceed with plenting: (1) The future of the 
radtcinal plent Itseffs (2) the oiolegical and ecological chorecterts- 
tics of the redicinel piant; end (3) tne overel) natura! environments 
of the crigins! toceticon where the plent is growing enc the sree where 
it ts to be pientes. Ouring plenting, the seeds or seedlings stould 

oe evemined for disezses and sulterte growing reauirenents must be 
provided. : 


Lou iriketeter (2046, C3357, 1476} ovesentes 2 repert tn tne 
search for rea w dicinal alents. “e befteves that the searct for new 
medicinal pleats stovld Le tased on the pecale’s experience of using 
sedicire and on plart relationshi¢. 

Hu, Juecheng (4079, 3047, 2973) end Tu Kucet u (3205, OALA, 


i649) suvomi*ted ¢ rezort on new seaicines, a! th erytasis cn orgente . J 


feremical drugs ens quality contro! Ta menutecturing enc thet the stene? 
Cerd speci fscatiens cf arugs should priesr! fy guarantee the safety and 
uffectiveress ehen consumed. Consideration shauto aiso be given to 
Gorestic production conciticns and cests. 

Wang Kucefen (2075, 29L8, 5358) anc Chang Nan-sen (1726, 2809, 
2773) Introtuces sone precticel probiers in rhe bedesice application of 
ten drugs. For Instance, not few of the new druas adopted for bed=side 
epoticaticn Msc -shown indetersinate results or even negative results. 
Kew rexicity, sede effects, ard overusensitiva reactions were often 
“found. Protters even existed with some old Gruss which had teen 
adceted for some time. Thus, they fee! thet careful latoretory ‘stusy 
should Le carries cut cr new druss octh pefore and efter rhelr adcp. 
tion for teseside sopticetion end this is one of the basis of the 
eccurste evetiation cf new drugs. At the same tire, the monutecture, 
structure, anc ¢ispensation cf new drugs stould te studied In order 
that they zey te correctly eno'ied. 

Ku rsuchech"iv (7757, 133¢, Sait) descetoed tre trends In drug 
research ana introtscea the echievenents in this fleld during the cast 
10 yeers in Cnins es well as oversees. he also mace sce recorrendse | 
tions or. China's research work in the future. 

tls Huc~cnieh (CLGt, O%,2, 0267) presenied 8 report on creseripe 
tter of drucs and the fprociem of oressripticn tene. He conrends that 
to fssure or ‘increase the srattitty and Sowagencousness of the effec. 


ptive cemocaest of tre ¢rug, trerabdy guerchitccieg Ite safety end eftece | 
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‘tiveness, ig the major goal of research in this erea. 
Shan Chlechsiong (3083, 1367, i382) subettied s report on the . 
study of new dregs, the research in phaernaceutical production, end on 
phorasceutical chenistry, tHe descrtued in detall tho entire history of 
research for new drugs, the respenzibitiries of pharmscotogical cheslists, 
8c well as the ceaplicatsd problems of bialectcal experiments and phere 
maceutlcat chemisiry In the study for new drugs. He believes that the 
organizetion for tha study of new drugs gsy be centered on diseeses, 
tn other words, foilawing the line of “searching for new érugs aysinst ‘ 
specific dteesses;” It msy etso tw bieee on Lebenteat7 compounds, 
starting slong the tine of the'r structure! changes and finding new 
drugs through the screaning of many intere-elated pna-asceutical 
theor les. 
Ku Kanel (7357, 3352. 7328) presented @ faceeted on the question, 
"What is the bests of the work of searching fur new drugs?” He emphee 
sizes that the eork of searching for new Grugs sust ao through the : 
three stages of lehroutory stucy, dbed-sice study, and production 
Stuy The work of production study «38 often heen neglected. As a 
result, atcisonts have cortinued to tose plece in production end In . 
tedeside erpticetion. He also noir.ted out that In the work cf produce 
tien crudy attention should be siven ta checking the quallty of trial 
wanuisctuce in connection with safety and sifcctiveness, such as 
chesking the resor drug and its content, testing of icpurities, effect 


tof the deg in aiftsrent forms 2% aeitly ceferrirs to pitts, liquid, Jd 


? 


Gr tnjestivies/, as well as bedos!d# testing, etc. 

visu Yuechur: { 1775, 37EE, OF7 1) reported on the Strection of blow 
assay work, polnting out thet difference In avality detecen @ standerd 
sroduct and @ sampi> product could lesa to 4 series of probleaa In the 
mathed of ticearsay snd in Bedeside copticetion. He also described the 
oevetcoeents in lstoratory actheds for sence trestvent, aniral selece 
tlon, raerget odservetteon, and biowstatiaties. 

Crt Jumyun (i172, 5067, 6563) recerted ca the direction of devec 
“topsent of sheraeceuticel cheeterry 6nd discusses the guestion of 
searching for now crugs cesed on the principte ef uniting the theories 
of ~oleculer structure ard clectren distribution dersity with tne 
theory of "tlologicat tedy transvtssion™ (shengows shoust'!), 

Hsu Kucechur, C1976, 0948, 6874) presences 6 recert, entitled 

"On the Selence of Srug #ctertals eno Ite Tesks.” Me contended that 


* 


“ecstenca of raw drugs” ("shengeysoehsueh") sheuld be changed to 
"oclence of drug cetartats” (“yao-ts'siehsunt*) and steted that the 
baste responsiolitries cf yeootstalehareh should Include the croduce 
tlon of drug asteriats, their iasatificatiun, study of chemicel compoe 


siticn, menufscture, their e*fects, reseurcas, and Identiffestion o 


herbs. 

The confererce recalved eltogether 542 pacers retated to the 
sclence of o-ug theerles, sclerce ¢f raw cruqs, tetsnical chesistry, 
chesletry of drug synthesis, drvg onelysis, ang chernacy. These papers * 


covered & sch wiser fleic than in the pes! ent ity Ciscussions ware 4 


a alma Chee 


facre intensive. Fer instence, tn ine stucy of compostticn of pharme- . 
ceutical otents, the evount cf work en chemice! srructures increased. 
Wereovar, on Certain sui jects, dizcssiows on entice sertes of research 
work, ocpeered (scch e3 the stucy of the chentagtry and drug theery of 
Thavetia cerifutia, Juss. es a teart stinulant od the investigation 
of reseurces, testing of contents, and study of production technology 
of ovarisn (¢} ree ageertat slants). . 

Fepers on syvinetic drugs covered rot only tne study of drugs 
for turers (churg~itus ene Tiinesses of the cordisc bicod veusets bur 
also drags of wiser excticotions such as crugs for the elimination of 
acres ard drugs eja'nst parasites. There were elso studies on new 
we trads of orcduction eed tasting. 

omong perers on Grug thewries, the study of plant drugs occupled 
@ luraer percenteges im tne settod of resesres, the cpplication of som 
aadern techniques wes covered. in tre study of strug forms, exmphas!s 
was pleced on ectua! cedeside spglicatior. In this connection, thecre= 
ficci studles alee hed tts teginning. 

During tte corfererce, the question of direction to be ‘oi lowed 
ins The searca for new sruss ass discussed. In synthetic drugs, the 
representatives exprecsed tnelr cptniors on ine question of whet types 
of drugs should be given prisrity in research. They felt thet empnesis 
srould be given to wevertive crugs 24nd *c erugs desling sith sericus, 
ilinesses. On ane bond, stuctes shuld ge asge on drugs that deat sith 

gmwre complicated if nesses, such as tumors end ilinecses connected witty 


* 


Cf es - 


ee ten neon meant Rp eR a eaeemenonpeene an 


Tete blood verse! system of the heart auc with the ‘nervous systaa, 
the other herd, neliner should we seglect she studles on preventive 
drugs desting with raresitic diswoses which sarisusty affect Indusiefat 
and agricuitural production end wit widesoresd Ultnesses. Some repree 
sents*ives sf30 pointed out roe Tasortence of production srudfes on 
cower caw 60gs, Of searching tor rrew end more cecnomicel metnods of 
eynthecla, sed cf troroving tuchnicel standares of. precuction. 
in the search tor new dt +. fron pharmaceutical slants, ths 

aiceet on fs tre come es in rhe case cf synthetic drugs. However, ome 
presis should ta given to diseases stich can not be settstastart by 
solved by syathatic drvgs. In cuttivetlon studles, the major tesks 

ete to ralse the ylet? ond qualfty of drug materlefs and to tower pro- 
duction casts. In the bast few yeors, sany planting fares have been 
estatilsnad cand scaw of these heve not been successful, The reason 

fer tre failure pas teen privertty tie ovarwgarhests on prernsceutical 
gitnts froa cutefde areas ard the fack of attention om focel plants. 
Tals situetios sas be rected. mee 

Suriag tne ciecucston of giving sspoorl fo egricsiture, It was 

pPagaced ay ease peoresentstives thet cot onty sust we fook for good 
now drugs to pretect rie rursf ister ferces a43 affe tively sucport 
acriculture etfierts sieuld aise bo media co Increase he aacunt and 
ty09s of drugs Sgtinet the comer ciewases in the curst arens.ond fo Ine 
eresee vetecinery drucs sod droge fer tne cileluation 9: the fol Lares, 
Deeg. for tha rerat sre.3 shewis Se ofenered es Such fe chole firisted 4 
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"form es possipie. In the case of prescristions and dispensstion, tie 7 


foltowing requircaests should te mets () ef fectivensss in trvstaent, 


(2) etentitty, (3) tow In cost, end (45 packseg to muat rurst needs. 


in addition, protective type drugs tar pecdy field work should be 


studled. ‘ 


& 


Regarding the road to follow In the study of synthesis of new 


srugs, 20m repregen*ztives were of the acinion that fer the tine delng 


aa should not leave the “excocinants! fora™ of sothed, The aotect ive 


work cf e@ large nsthar of corocunds fe stit! of orimery Importonce, P 


whith reana the syntrosts of new cad pessibiy effactive comcounds, 


using es founddtica cherical steuctures with apelfic oictagical af- 


fects end teased on the orinclple of “putting together” affective struce 


faves cr recicals, fore representatives potntes out that we should 


study thoga tio-chezical elements with sherascologicel effects and 


proceed 8 step further to develop trecries dealing eltn relattcnsnins 


hetwaer structure (incivding st‘ucturel forws end electronic distri bue 


thon) end effect as the direction af our siurch for new drugs. These 


tag pertos.is are nat covsiseved as centraticeory to eack other, 


Methoss cf siudyisg tua clan* drugs ace sany. Clues could be 


fours from traditioral medicines, scoulse devas, fresitions! praseripe 


ttons, popular habits (incisdiag the segies! exseriences of trinity 


natisnatittes), and dswesric acd foreign tireestures. Gar target for 


reseerth could aly Se Loses on lant rfAiPistions cf known drugs. 


v 


> 


prhrough those marbsos, @ Cumzec a? plat cvgm ces neve Lien found tay 


‘Fecent years, Inctuding the atems CY donestically produced Wnephsaus 
Setivus, te [*hsefuenu”) as 9 high blood oressure depruasen’, Strychnos 
nux vorica, t. 3¢ 8 atirulan? for fle centre! narvu's syster, the dark 
af Ahemmus jancnicus, Mexit. ver, genuine, Mexts, as ¢ laxative, and 
others. Same proposes thet the eslection of our target for reseerch 
ey be based on the tradcitione! meaicing thoorles ragading the causes 
of Jivecews. 

in the ores 21 charmaceytical sctence, the representetives unanle 
mousty agrees thet Irs saul and responststitty tle tn rhe ereparotion: 
and stuay of effective crugs eich mot botes!se roquiresonts., in the 
work of resuarsn, it ts neceszary fo first solve the ,ropies af what 
drug rotertets can be combine? anc what cen nor ead the quaestton of 
the etabtitty of drugs. It was sizso recognized thet the rood cf deve- 
leorent thas In the uti tlestion of the various tesic sciences, such es 
tee, chesisiry, chenicel necnenics, colfatsal chenistry, fluld 
mechertcs, snd various tloles’cal sciencss, The thecries of these 
stlerecs sheuls de the beals te tesrove "he cascarch level of China's 
dharroces* feat sctence Cysoech! ersueh). 

Tr crear te guarcatea the safety cad eftectiven se of new druus, 
gultetie scantards eco ragulstions wuct de estastishet, sore rapresine 
totsees heatteve thal uri te grot-cttom anc sed-side wpaliczetion of 
naw deugy, scientific stedies eneal. ve caceied ost in order to cutabe 
fisn these shesderds end regubsricac, these studes to include the 


phystest avd ctetics! ctaractacistise ui ta ses crucg, fie arsg theory | 
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Tine thecrs of tts function) ond taxte!ty, the stuty of pessisle dete % 
sige effacir, slady of Fecture’whicn siiect quallty of procuctica, 
s'usy of lrourttlos ard theater tunleity, study of the stenlitty of new 
frags end of tnetr nvegaretions, and the s'udy of the «erhods Of exse 
aiastion af cew drugs. All this sore should o@ included within the 
Stels of prodction stuty of now aruges eng requires the concertos ef~ 
“wile of vacious ergentzetlors concerned. Varlous sustity srosles 
saxsid Ge continues even after dedesice application, thus astotalning 


a tans ters exsrination fo Insure tre safety ind effectiveress <f 3 


= 


cee drug. 

In plent drugs, tre question of seandard speci ficat.ons cf 
readittceral drug meteriais wes cigo certountly itscusses. That ¢rts wes 
s cancttcatec probtes wes reensrtzed by otf. ft should Se detereined 
Jotatty on tne baste of the exoerience of traiitions! snivmycists end 
mzern sciestifle schievems its. Studies should ca nace eich forces cf 
bsc2t arose es the foundation and etth the scoperetion ef nerions! 
eesitrsh units. The avttentictiy of tradition. | drugs and teic state 
urte of parity erculd oe cieaviy defined, auntie egthugs of aeterainze 
tose ehols _ gocedy end accucste, 
varlng the sonferencu, ostaters wore acche sed Debwesn workers 
kezting Ip crus theories esd trace de7fing witn drug cnecisicy en3 
coteniza! caeelotry and ite ’s astual uaderstanding was Crerosged. Tt 
weg racocnizad that for hetPer covers’ lor, culusl excracse of sclecthe 
FPG bee stec an was ete tuys "Tre test atp eh wosis Te Sw these 3 


te 
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Gesting In drug theortes and the cheaists to jotntty determine the 1 
subjects for research end to process and jotntly ctan /ciwalcal7 cone 
pounds on the basis of commun understanding. Thus, there would Se @ 
comton interest toward any resesrcn sut ject, making cooseration easier. 
In the fie!d of drus preparetions, cooperative stuties between charas- 
cles and hospits! units should be strengthened. In addition, coopero- 
tion between various units and various cepertnents should be property 


impli imented. 
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CONFERENCE ON 
CHEMITAL FISFE TECHNOLOGY 


Frallatng ts a tesnslation of a resort by Chang Cheneye 
(1725, 101, 0063) and Berg Yuehust (3769, 2559, 2849) 
In rho Crineso~-tunsguege pericdicnt K'oohsueh Tiungepao 
(Setence katatin), No 12, Peiptng, Decerder 1742, veges 
bob 1 7 


In order te olsczas the <clrectlon of development of Chines 


chemical tisre Indust-y and to exchange Idwes on problens desing with 


aclen*ifle research ond techaolosy, the Soctaty of Chenistry and Cree 
mical Caginsering of China and the Society of Chinese Textile Engt- 
neering jolatty calted tn Sranghet 0 conference on crenical fibre 
fesmnatony betwee: 16 and 2 Sctorse #962. 

Guring tne conference, °F popers dealing with artificial titres 
and syatrette fibres were resd ore “'scussed, © These pacers dealt with 
raw soterizis, quettty of Fintshes products, technatsqy, equipment, ond 
the structure enc proverties of fibres. One section consisted of sume 


nactes of prataction expurtences ce ladoratory reports on Intermedizry 


i 
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Sype at production; the ottme part of tte rajorts covered selentifie 7 
researc? work. Sine of then dealt with theareticet protivms in produce | 
tions citers constutes of tha checking of rasutts of thearerical stue 

“dine throug’ production, showing tte ssirlt of coord naticn cetween 
theory and orecticea ard Indlcetting a more systematic tatorctery rescorch 
work by verious “csesrch and protuction units tr recent years. 

“In the tletd of artifictyl flores, extensive dlscuzsions wore 
carried aut on the develorment and utifizetion of their crincipel row 
mxertais, wits especial izphasis on the selection of crew raterial pulp. 
Tt was gererally reccantzed tnat aithin » definite perice of tite rhe 
major arphasis should bw placed on the production of artificial fiore 
using quailty wood pulp. Moreover, eatansive resources investigation, 
cultivation, and developrent of different types of plart celiulese 
wich can be used for artifictet fiore production shculd oe carried 
out on e nstional scale, Thew waitd ineluce verious types of fust- 
greatng trees, maswil-sung, Lari». le. joleple, Gord., autrus, as we'l as 
wheat statks. Resourcee with 3 steesy surpty anc for which technoicyy 
is tetter oavelen Od  (guch 39 cegesse) should he stucied end utilized 
according to iacal condgitlons. 

The question cf the reacticn of tre pulp wes studied Intensively 
during the conference. Sune comrades wade relerively detailed onz!yses 
£1 suth fectors os chemical ecepositica end structure wich effect the 
reection if the pulp. Others precented theie ven viees on the proper~ 


° 


Lies cf reatricn of verizus types of Duss. auch: ot “emeti-tesvec”™ d 
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clanencmun comphore ens sugar cone, Dased of foele con research work oft 
production experiences, which cesulfcd in ecthusietic ciseussions. 
Quite 2 few conrades feift that a nutter of worthehile stuties cecal sad 
in the setmeds of detarwiniag the procer*ies of reccticns tre cholse 
of these methods should ne Celermived Sy tae crerat! cocaitions cf 
the 2iffarent tyses of o.fo3 one siagle formuls end e sisate sxethod 
should sat te followas for eff types of pslz. For axompi2, coufficients 
of “obstrucrisn” cetersined te trestticaal metho’ coirciie fairly closes 
fy with the flitering croperly of the pula. ewever, it should te 
noted thot ine coeffictent of "obstruction" cutting the initiel stoges 
of filtration ie not © constants the fareuls used tt, ca'sulbating the 
caffictent Is ently suiteste for a norsc® sclstion. Corsequent ly, for 
puto with a terge ciffercrce ct degree of ccaguizilon ‘ctuenc-fs}, 99 
oicall cellulose must fiest be made and tt should then: te aged fo 
close to *he same degres of coagulation. 

magerving the que tins <f quality of artificial fiore, intensive 
Jiscussier+s were cacricd cut curing the conference on the poor cotor 
quailty of ectitictal sttk, essccistly Ime czutes of preduci-g ti iky 
colored sitk. ln wey gencratiy cecegs [zed trat ints a2. cue fo sreven 
tagnndtasi¢el Gond tions. Sune pecpts held the os’nion that the 
arpracance cl allay site is epenneees sth cath fsctors 3s post=trast~ 
ment, useven degree of “ripeness” of thi sotstion, pocr resctiny cepee 
city of the cotton pulg, and *fe cont tions curing drying. Thus, It is 


antiat te edocs? iegice! techasiccicsl procedures, strictt!y control Y 
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Fechnotogics! conditions, and improve machinery and equipment. Effort? 
shoule be exerted sizuitaneousty on all these three areas to lnprove 
the quailty of ariléiciel sebres. , 

Jiscuest an wes elso carried out on enother kay question in the” 
technctogy of colisids = hunngesuarehuc /itterelty, yoitow acloifyings 
possid'y connected with a process which has something to do with xone 
trate/. Reserdirg the current practice of “adding alkali" to improve 
tne filtgation adtlity cf the sotution, somo believes that because of 
tre sacitisnel action on the alkali cotiuloss, the homogenelty of 
huergesvananus is imoroved. Ctners believe that mainly beceuse of the 
creetion of the cond! tion of solution and nuenges_snehus at the some 
Sise the diffusion rate of carbon disulfise Into the cetlulsse ts ace 
celerasted and the tusngesuanshua reaction becomes even sore howogenesus. 

In addition, varying amounts of alacussions were also mace on the 
relationship between the hsil-f'si structure of flores and their propere 
ties, on various types of machinery and esuinnent in the manufecture cf 
artliletel fisres, and the rationality of the various itnes cf arocuce 
tion rechnalogy. 

in rywthetic fltres, the synthesis of iyton (nt-tung) 6S wes cise 
cussed. Preiiainary studies were alse made on tre posssulllty cf ixprove 
tng rhe hea® stabliity cf fisres through rhe asoption of ch ahechih cianq 
nsing /Tilarsity, connecting tranches, changing orsperties/. 

The coprades 2iso expressed their views on the cross secticanal 


ar ihstagetta’) and structure of e fibre which affect its propertiesy 
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For examcie, some exoteined the differenre in aye otsarption by tte 8 64 
angle of the cross sectional “fora.” Otters Selivvad thst tte alffee 
rence was oe to the difference tn the size of voles produces tr the 
"cryste! area® {eninech't). Others suyges*ad thet difference was 
creates sy beth physical end chemical factors; thus, in corsiser’ag the 
facters of “form” and structure, etiention shcsld also te glyen te the 
effect of tne tase oreperty of the upocr vert of the large nciecvle. 
Views were @iso exchange? tetween the rezresertatives on ee 
feshno!ogics! flow shart in tas aseufecture “"Kel-alaitung” flscre. 
pinay; cartels theoretice! questions in high molecule solution ci ik 
yaonufecture sors aise discussed: 
it wes unanlmously ogveed thet tocether with rhe davelcccen* of . 
natural fivres the cheatcal flsre industry ust aise be racicty aevelo ed. 
The curren! eaosasis should be the cevelowent cf ertifici2! fisres. at 
the same ting snd desending on conditions, develormest should te carried 


avt en syetnetic titres where better requirexosts exist. 
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THE THIRD FEPRESENTATIVES CaPl SE NCE 
98) 1°42 ANNISL MEETING OF HE SIVIt 
ENSINEERTYS SOCIETY CF CHINA 


Lrotiowtag ts & translation of 9 report by Muang Zhuepang 
(7386, S85, E6722) ia the Chisocemetongusce periodical Kioe 
hiueh T) sagepas (Sctence ariletia ), No '2, Feiping, Seceme 
ber 1962, gegen E1627 | OS 


Tha Taird Representatives Conference ant the I9f2 Annual Meeting 
of the Chvts taglavering Socltety of CNine ware called In Pelping tee 


tazen 19 st-paat and 7 Sopteerer ISZ2, 


The srinsical coenda of this corference contisted of the summary 


cf the working oxceriences of rhe Society since the seccad conference 
and the discussion of tre future *asns of ihe Tocletys arending the 
regulations of fhe Seecty aad the revlection of tis rasagers and teche 
notoniest discussions “otesing o the question of cegree ot structwet 
safety tn ordee to further te Ferty'« golicy of sctenmce cave forrent 
theough te: “stulisn@ous tloowlin of necered flowers ord the strugile 


toy superisstiy tv bovdred cartlace® 1 
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r Through consctentiove selactTon by the Soctety In st! parts of 7 
Chita, nserly 250 technical pepers vere recetved ef the conference. An 
exnltition of engineering atructuras from oath within the country and 
abrosd vss e130 hetd during the conference perlod. : 

The discussion on ths degres of structural safety was the focol 


polat of technological activity of the annust nevting, Curtng the reo 


porting eaesien on this special tcaic, scae corgades presented a cueber|* 
of (a3 jor problems on structure: safety fron the construction polnt of 
view.” Otters Introdizea current methods used soroad tn deallag with 
‘structural safety of reinforced conerete. Still others presented their 


wiexcotats esd suggestiona on the sare subject as tt 3s encountered In 


prectice in Cnine. 88 | 
The cegree cf struciuvel safety is not only a question of teche : 

nical thecry, if ts aiso 3 question of technicel polley. By accuretely 

Gtierwining the degree oF stevcrural safety, not only can awe fully 

Cevaelop the sotentials of estertats ens structive tut we can siso guarsne 

tee thar ¢ etricture is escnotically logical ene ft ts strong end sefe. 

Ir esa the ccecersus that the current design of Chinals bultding 

etructures bese’ aon icaiting conditions and using thres coefficients 

63 Gore edverced tren pest practice based on the oreskitg stage ni 

usirg e- sisgte eefery coeiticients toe physica! concepts became sore . 

Clearty cefined ana i? wes esey to tlid a cule ts be followed. Moree: 

overs coiling the three coefticteate (evetfiictent of ever inadings 

_ get fletent cf noscgeradty, snd exeéffetent oF work condition) In tra 
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Timiting condition design losd coufFiciont, coettictent of mororlal os] 
strencth, end covffictent of work condition eas betleves te Le core 
guitabta, Views o*Ffared. towever, on how to deteratne trece th-ee 
ceutficlents. Sone belleves that 'n order for & survolure to have s 
greater safety roscrvs larger covfitclente should ve used. &isf of the 
conreses, Newevers, Lotleved thet the magnitude nf tha coef tlelents 
would Da Laced an seteal sead!fions, and cach cituattoy, emculd be 
destt «lth seperatesy. Since the costfistont cf work car sition covers 
tuvotua factors, if becares sore complicated. It shoule be nore sores 
fyily cetercines on tre tesis of varloss engineering conditions sn: the 
fecation of subesteuctures. ‘On the offer bane, certals allaweonces aust 
efso he creviced. Although Its determination tc based on epecific 
scleci¢ies, rhe designer shcvlc be given seve clacretion decendsing on 
tre time end the tncai conditions. 

There were wony nepere on construction engineering ond tney covered 
aalcs variety of sudjects. ¢rang them, Comrade Wang Kuangeyusn's fecer 
on the “Logical Ketmod of Ceiculeting kirettc and Static Ferces cf finglee 

; story Industetst Fulicings® caved corsiderests Interest ERE per tictpe- 
fing -epresentetives, The auther pointes out fn nix caper thet trere ‘ts 

¢ basic difference retecen *he ferzen sustained by the trues in space 
Res possibly - foruse sustained by tae spaces tn tre truss? of 8 c’agice 
° etury plant structure oad those sustained by © “free” truse. Tre Clge 
sterenont cf the erove teom ta the truss of @ single-story picat tullcirg 
it fer cactter than fret of a “irae” truse ang under teed eeodittons, z; 
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Ne enons 8 sheering deformity, entivety dtiferunt from the defornity % 
shown by @ “free” truss. As a reszit cf neny tests, tte euthor telleves 
that in celcutsticns /Fne structure/ may te treated as Nen-k'c-arh's 
hypothetical elestic fcundetion dean; the equation(s) evolved U3 extreme 
fy vinple ond the rescits chtetned cre very close to actual practice. 
°rotecscr Ku Uluesteng (0702, 2692, 7922) oresented © report cn 
"Theorles of Calestating Strength of Retrforced, Concrete Scores under 
Combines Effects of Torsicne! Mower: ard Shesrirg Force.” In his paper, 
the outhor potntec cut trat there aes a greet “eat to ce desired in the 
current method of calculetion for reinforcements in the tronsverse dle 
rection, the srircigst aefect being that the effects of srearirg resis- 
tunce while resisting torsion was not teken fate consicoration. he suge- 
gested thet tre celculetion shoulé be teased on kohr’s theory of 
strengths checkir.g cf the resuits with sore experimente! cata from 
ebrosd shoecd that tre suggested metre was togtcel. ‘This report -re- 
sulted In enthustestic ciscussions by those present at the conference. 
Coarace Chten Juerui (7115, 6320, 1529) presented 2 report, ene 
titled "Gereral Oiszursion on the Liaiting (cht-hsten) Equilltrivea 
Theory of Relrforced Concrete Inte: Shell Structures.” <t wes the cone 
tention of some reprecsentetives that in structural celculetions such 
protilems ec relating to terssreture srress, pillar sutsgidence, kinetie 
calculations, es well as stetitity and crevuai deferatty could not yet 
ve scived by the Uaetting equ’ litriun cettod. 
In coordination elth parers presertec at tre corfererce, erthue 4 
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Slastic discussions else cevetoped Gh the question of structural shopes 
of industrial bul ldiegs and on the subject of the wet! system. 2a 
=? the scoctel sessions on reliwey, two renorte on the sudject 
of tricges by comrates Tsou Hungejen (6760, 7703, COES) end Cr'eng 
C Negebue (L453, tS07, 06:3) ware oresented. These were enti tied, 
restes! Ivel,, “Larcge Spon, Pre‘abr'cated Retr forced Concrete Arch 
Cestca” end “Ye Experieeetal Study on Thin Piste Berne of Two T trece 
thon Prasteessed Retr forced Coxcrete." in addition, discussions were 
coreteg out o4 a curter of croplams In the use of the Imitirg conciticen . 
° | wu thod cf esfculetion tn tne design of Crira's reltaay triages. Resorts 
tn trle flels cacelved consicarante Interest and it wes tle uror Inve 
tetief that tls is ec new savelcprent in China's reilway uricgs teche 
aicsese Many rai teays in-chire ere conzructed in mountetnous BRST, 
end the sdoption of some farjze acon, top or sicdla supporting reiniceced 
comerate arch te “cee, scordinatie afth topcorsptic constttens, ta 6 
fogies! choice. On trigies of eecinery Spans, everyone agreec that 
eeteriel sevitus ens wetsnt reduction (1%) coule be echlaved through 
the uss of two cirection prastrecsed thir. bears insteed of singte 
Seoction practresces Deets, technoligically and econot’setly, tre 
: feceae te cectccdiv superlor snd coserves -apnas's, study, and further 
prescticee 
In bis peper, “Stury ¢7 Canerete Teif Tles and Accessories,” 
Turede fac Birgecn*s (8522, S400, 53) pointed out frat the ae!hod 


of dastgaln, ecnerete cell ties accercing to “shuelf® froesitiy refer | 


Tiny ts cathermet ies end physies7 stetisticet *heerteas, chich takes Into? 


consideretien the repeated loeds sustsired during tre artire partod the 
thes ere in use, Is a nore rutional wey of setaction. This method coe 
tnctaee witt. ectual erscerisent)s! rerctre ard is, therefore, tetter in 
retietlitty end safety. According .o Investigations en the conc! tions 
of est! tie use, tne suthor tetleves thet “PsienwfS2" rode! prostressed 
stcef ere concretc cell thee ara more setistectery and sty be spe es 30 
Incartint bests ta the future for the sefectias of crcss sect icaal 
strenyt? cf eail ties. On the question of accessories, the sutter tro 
Slaves Prat the “sulfur anchoring fype” Te euperice. 

Ir was Grenlfrcurty aygrved that the cee of concrete ret! tles 
on caileey lines Is @ direction of {ture aevelarment. Hcwiver, son 
pesttams require further ctudias end lecroverent, such zo ihe excersive 
weight cf concrete ties, the requirence? of a wider read teat, 605 eccese 
aries. 

Curing the scectal seselen ¢- communication, fou ¢epers on the 
nant construction of stone’ acem Eetiges were cead and discussed. 
There heer teon tmoortent devctopra és ca recent years on sfome arch 
Srityes, with corciderotle exarterces accurulasted on fhe setecstion af 
the shapes af dr'dse., designing theeries end settocs cf catcuietion, 
end ometesctivs tectuiquec. If wes celteved that Crinats highery ° 
Liicces chavic ie of avny tyses ers sony sropes, the selecticn cf etich 
shouted te besed us cverelt caomwttions, avattenitity cf tocat semen tales 


the -veos mF sgsal arccc, ond othae focetabla cand tion. The coust uty 
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Fion of oridges and culverts on rurct roeds should te beses on real 7 
choracteristics, with ecnsiceration boing given te owrr4 tcw irldges, 
“water eccess” rcad surfaces, or brick culverts. “egardirg terge spen 
trldves and bridges te be curtt on so‘? foundsticns, e wide corcerlson 
ct tony methods shoulda be mage, thereby erriving af the mast Jogicel 
structural seston 20th technicality end ecencmicatty. Further, in areas 
where the necesser, resulrerents axtet, crefebriceted reintcree? concrete 
w*ruct.Pes afd peustresses cre lstorced connrete structwies should bo dee 
veloped in orcer 26 gave watertal end Sabor and to specd up the vets of 
corn.dtruction. 

Dur'ag tae scestel sessien on sunicicpal enginear ing, ciscusslons 
ware carried out, In coorcinsaticn- with sipers presented st the conferences 
o1 the tesisv ef three focal questions: (1) tne céclgn of prestressed end 
notuprestrecesd reinforced concrete esicr pipes and the: stenderds for 
eressure testss (2) the effect of longitudinel presiress and the stane 
derd for tte catculatlons; and (3) the question cf jointing of reine 
f rued concrete ester pices and fauroe! ion prevarstion, Threugh toese 
discussions, dliferent viewsoints ware exchanges, @ nunber of concetts 
wel ti det tred, ard s37@ uniform uncerstaretng was telilsity achieved. 
However, & nimser of wore complicated problems require continues accuse 
wuiation of dsta eng furtnr stuties. 

Finstty, o comitice for the toclety was reelected on! Comide 


¥50 Testets 15403, 9910, 257%) acs reelected as shuirnan, = ° 
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AN OSTLIAE C¥ REPTOLT LEVELPED QUANTUM RLECTRIN{[CSe 


(Pollowiag 42 a translaticn of an article by | Wa-han 
(7228 2976 3252) ond Pan Ken~chien (£407 £654 0255) in the 
Chinese-inanguage pericdical, X/oshsusn Tiusyenao (Solence 
Balletiz), Perging, Vo. +2, Necemose, Lee, PALES 1-25.} 


Qumtaa Rectronics 42 a new field in piysics. Its sentents are 
expanding wicely ant we can hacdly give it a ccapiste definition. By 
ats, lotsa, Guantus sisstronics is a new azisnce widoh ieels with the 
research tod the eppitcations of resomansa phenomena of interactions 
batween elecstccram:etic waves (radiatim), inoluwiing raiioefrecuensy 
racic waves, ricraaves, U.frered, and visiole light, ad microscopic 
erezeons (20lecvles, atoay, and eiertreus inside ions) to build corre. 
sponding qusttus insteusents. It is estat ished on optical speotroscoz¢, 
veof wave and sicrows7s spectroevuopy, and ratio electsonies, and is related 
closely to ths quantws processes of atoms and mclecuies. tnerefore, 4% 
aM 3190 called quantum radio physics, i.8., 6 combination of both quantun 
peysics and radio technique. 


Zar2y7 in 1933 when they began to etudz the spectra of gasee, 
scientists alecosexed that thers occurred abvorption phenomena (Phys. 
Rev. 15 [26th] 23,3, at the 1.25 en wave length of heliun, This gave 
the cocditions fer later gaseous quan*izs oscillators and arplifiers, 
In 1937, 2atd scggssted a mett.cc to sensure the distacce between raeiei(2), 
Sines the fussien E. XK. Zaveisiii discovered (2) the spin peramsgnetio 
resoasrte of alectrons in 1514, a nsw brarch of experimental chysics, 
Micro cave Srettroacopy, has beer estadlisned, In 1951-1952, UY. 9, Baaov, 
&. A. Praxsrov, ani C, H. Townes poi-tet on; the possicility in princiPis 
to use yuantun systeu to praices and amplify eLostroragnetic waves G3, “). 
In 2953-2935, the aduve two Rupsiacs ssoposed = working principle of 
thrvecsnssyyeisvel quansur amplivication. Boiw gro-7* mentioned above 
tuilt the 2irst quantum oscillators-bs*iua rslecsle bean oscillators 
almost at the sane tine, In Auzwt, 1955, J. 2. Gomion, FE. J. Ze4, 3 
C. 3%. Tomes, and ats. puniished pazers to introduce a term "naser"(58, d) 


# Tnis carer vas ceed at the Redio Nhecizcnica Meeting specsored by the 
Crarece Slecusades Sosiety, 


3 


(erovere Auplificstion oy Stimlatec Esdiseies of ketietion) to represent 
wierownrve anp"liied oy stivcl:ted extssiun, 1.6., microwate qua.tus Ser 
plifiection. In 1955, KR. Boowserge:: ealeulsied in ceteil the working 
conditicas of the tireo-crvervyelevel solid state ousotun amplifier ard 
predicte? that 4t wold kavwe a very low noise seek. This uses the Lecad 
slectrons cf mxtwrlsels in adtition to classical electreatar asing free 
@lactrers. This 49 a nw deveiopnent which is erowlig very reside and 
4% wih pradwliy have 3¢2 precticsi uses, In sthar corntrics cow 
price.piee are ased to extend the ware yangs ani to increase the ganele 
tivity mai stability of equipmert. free she point of vier on Guartus 
sleciroris setmicnes, dua te the rtdiisetian of tnduced transitiicas, 

Swo oagic prodiera in radio electronics widcy were not scived satis~ 
fartcriiy in the pest can bs solved: ultraviowensive aerlitication and 
weary Sigh atubilitr of freyaensy. Lae former can be weot in redis plics 
loceting, vedio-astrammy, semnic talagrach, etc., art the latter dan 

ve uaet in Doppler pilst. ssame pile*, cose telegraph, aiesile orbit 
paraeter seesarevent and prec oe control uf leuncting tine, In Oe 

%. G. Suscow , A. M. Pvovoror , HW. L. Schawlow, and C, 3. Townes ug 
proposed irdepecdentiy the pesviollity «2 wig quentun enplificestion 

om wert Cron Millimeter, infrared, to visirle iights. The wight quantus 
wm@iiMer *ailt in 2960 has a wide Suture of apoiisation due to ce mencoh~ 
tomtis frejusney lLigit produced ani high iuterferensn erst directive , 
prope~cies. It paves u way to wee seri-nilileeter wives to visible light 
whist ts still in the black region op ths fraqnetey epeotros tn ratio 
Clastrontcas, Piritarna~e, from the point ef clew cf funimamtal chery, 
Gunton elaxtrornic instrments can coptribete to confirn axperizectally 
Hirstala’s relativity «4 other thiories. 


Aese- "ing to tats informetion, by usirg aethods of quantzs eleo- 
trannies @ rss inwermwtio.) eceriarnd +f weaccrements orozably viil be 
estebiiehs., The chatrmar. of Presch Obaarvatory, Sacjan, suggested to 
tse the wera lenets of % electrowmetic wars produtd in vacum froe 
the wreseitic: Big ~> Sde of Fr ao 8 etarcard length dari the om- 
cagence of sear urcnente hele br French Setaatific Acadewy in Cetoder 1966, 


Foue the aocreses: tone, quisatax alsetraiies is very cloaaly 
milated tc extiona: econciddes, nationsal defecre, mvi besic sciearitiec 
yeecarch, snc it iz a new acco With paerfal strengeh, 


One of the achievesente ¢? oui .c&% Pectwnilecs is the prsluctica 
ep stesy of & eysten of nrv qoattue irstrumrcs tnd some of then heve 
bean very usefla in prectienl umlivestion, Therazore, in tre prevent 
shoer we eephaeise thie podt and introduss eat applicatins, 
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Granta Zlevtranic Inotrumnts ane Their Auplivrtions 


ime to the rapis develomunc of Guettus electrics, ve have had 
many kirds of quintus racic instresats in addtti:m to tan ones represented 
vy an aitra-lueancize elicrowery Gisttux acplifies and a high-stch itz 
atomic cleok 6d molucular clok, Tiete.tiy, new oroduste such as the 
Strong interference lizit panesator, light erplifier, Lignt regulator, 
laghs rectifier, light racar, etc,, a°o being emduced, Thic i+ one of 
the gain ceveiogpamt: of quanta isstrurectsa. Furthermre, some Lime 
provenante sco beirg sais on the anew anetromeria, cach ar, tc increase 
broad wiith of geir to increase tis stabliity. eto. Fecent conditions 
ares on tho oon rand, quuntia: Lstouents ary gradually ating viiltsed 
in practices applications, atyi a: tne other Lend, nov wave-lnngth regions 
are undeszouzg rapis develo, nent. The follnrng ara introductions te 
gone quantia: rails instructs, 


&. Atente Prequeroy Standard 


Tor s lerg time sclantivtes have sarsz-icore] the periodic motion of 
partisies in atenic and moles siar ay: ene 98 che fonmdation of highe ~ 
y ubediiity sseiliseae aud preeise ciccks. inte te the electrantenetioc 

field preuuced {rem the motion of electrons, methojs of chscmation ard 
werzurecs:, are estanlished. Fron tue princ!ple and sethais menti-ned 
above, caveral stance frecuarcy stiadands heave toen invented curing the 
pact yesrs. . 


2. Gscilietor types 


The ammonia molecular clock, for acaasls, utiirtzes the vibration 

of apmonia muleculer, An euscois eclesue is just ake a polylindran, 
in Figure 1.3.1, three hy<roper, atacs aw a the tess and one nitrogen 
stom on the tip. The nitrcgen ston. wider no exterrsl ferac, suddenly 
turns to the pozivion Ni froe pecition fi. Thie motion ig catied in~ 
version. In classical sechacies, this «ind cf suction can not be explainad. 
Accoeding to Twatu neckanics, we know trast thie inveraten wild affect 
the anergs of the agrda wlecwde au! e portion of aneryy Jevels vill 
becom: gingle mrste by; pairs, ce. Figure 1.3.2. These essrey levels 

: arc wfunliy cailed Invereton orerg levels, whet thse transitiozs between 
the durvurzion ener: Javels ci an scunds sol cule ave irdure?, an alectro- 
BAmetic wave of crequeity atoo® 2,0 zegs eps will te redieted or 

. abeorted. Speaking voswrretesy, 2 ratrogen ction vibrates up and dow at 
ths rete of avout 2: x iO” tines per eceanc. ‘This forms the “ticke 
tase” of the woleoular clock. 


The working nsocess of as amwmnde wclesuler osclliator iy as 
fol'aws: The two iaads ¢f amporda eclecules with a high suergy state 
ant 8 lew unergy 362%e p128 fron 2 molecacer acurea trrough a srxction of 


we 


St ee eer ER A NITES “te N re gee te ett oe ce cee —e ‘itis ie Baa: ae ahaa 


nozoculsr team Soom a serie forwed ly nany U.tn tubes in 0.2 = 1 oa Aig, 
and asw enitted te a reaonstor through electrostatic division electrodes. 
The division aloctrodes consist of several e7irdrleat sorndwiters on 
watch 29,000 - 10,090 volte sre applied alternsteiy. Therefore, a none 
unlors electsic field is pruivoed in the neighaschse! of tha acte. 

Toe wmoria molecule dipoles are uiteractec with the force and the lowe 
enavgy state wolenles {iy to tne regio: of tie higher electric field. 
Jance the wail is at the temperatura of liquid nitroyen (77° X), the lowe 
erergy state molesulee Loskas! the will anc coniense, The hirhesnergy 
state molecules concemrate in the nelighborheot of the mds and proceed 
ante tue resonator and radlate by stimlation of the electromagstic 
wave in tre sesmator, A mlercasvs siptal produced ty the oscillation 
is exivted fron, a coupling device to be usd et a signal of frryusny 
Stundard, 


This tind of comonia molecular oscillator has precision to 
3x 16°21 corresponding to the error of cng sasend per 1,09) years. 
Ths stabiilty at a shurt tim is t 2 x 10?/minute, 10723-20724t/pe0, 
Ovtpst power i¢ 20°7~10°79 watts, Uacter ordinary conditions, 4t ree 
quires & TacuuN, Covling, and high voltage ogyirmont, tance, it can be 
wes only a9 an siiginal frequency et adard (7 in Irberaterias, owe 
esr, Soday 2A onel> aywois fraqu-ncy vtondards sro producad, 
osn ne pat in the aircraft. They weigh about 15.3 ¥g, Unter o IC-crae 
acceleration, thet: stabilities are net lower than 5 x 10-10 (9), 


Rocentiy there have been estadlissed more quantum frequency standards 
wich: are nade of other working materials. %or axanple, there is hstiregen 
atom frequency standasd of eregedt type with a working nenty of 
about 2,00 sega eps of precision 1co- 3 antl accuracy about 19°13.10-14 (16), 
Besides, there is another ons to use inversicn ener ey levels (J » 6, K + 5) 
of Do with a working frequsscy 18 ge wavelength (12), A molecular bean 
osct}iaior has 2 3} a ware length\?2) ty using the cpin ensegy levels 
ef KCK. In these works primitive experimantal reaults bave besa obtained, 


2. Atowic besn types (128, 1b) 


Tre cosicm atonale cluck teiaics to this group. Figure 1.2.4 
shows tne working principlo of this atozic clock, The emitted Larranics 
fren 2 quarts ouciliator stimlate an alait beam reamator tube, The 
Zetter sends an errur sims) in propostion to the cdifterence Letween the 
frequency of the oacitlator amd the center frequency of ths resonance of 
a cesivz atov.. This srgnal, after oulficient amplification can be used 
as a contre) signal to control the fSreqaency cf quactz oscillation. 


The rhyeisel properties of atom: cf silmlé natal deperd nsinly 


oo the nasici ona the osterwost valerce sleotron, Tha interactions enong 
the immer electrons heve beer caneslied. Figura 1.2.2 eiows the classical 
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CSagres of = cazivn at. The nvoleus 13 currounded by 8 axgretio 

field waich Le show. with ‘Jstted Jinw. Tue valerae elescrac 4s cise « 
megamic particle Jecsied on the hordsontal cztted tire ortit. Consider 
thar the wetics, of the vralecce e.ectato: in a megnatio Sieil dus to the 
neGlens ie just Jice tre cbligue mutien 12 & tep an a harledctal ples, 
The erin exis sorwsporia to the central axis of the tor. Tae trostica 
of the nisless marmetic Meld corresparils t> the plum Jine, The siectron 
noite amt the spin acs orecesvec arosys coe nvelear eugretic {441d cite 
the tap wotion, fan ~eator diegrce in 7igure 1.2.2. In Crysies, this 
kind of notion cf the walerce einotroa in & eesium aton is sailed the © 
Laren precessirn, Tra cyslotrin arzulu> Srequercsy ws, is equal to tae 
miles tagnatio fiel/ strength at tas looation of the electron, Hy, 
wiitiplie? by the rabies of tae maciett: comet cf elactim, ta, aad the 
wehardesi apin, 3. Tais frequecy Lo indsperdent of the engic between 
the magmatic noatnt and the welasr sagnetic field, Vhis ferns a fouadse 
tios of the ferequumey coutro2. Aa a natter cf fact. dw to thelr questa 
wecham ta! property is 6 cuclenr a atic Meld, tie electrous auly bare 
tuo dizections: cme paralicl to thr muslear magnetics fieid ad the 

ether opp site t¢ dy. 


At the location of the valsice clectran, the nsiesr mgretic 
Tield srvengt?, of eraiazs, for exam #, 18 nicut 3,000 gauss and ths carree 
epasting cyclotron freyency is 10°. ops, i,6., in tie range of 3 on 
wavelength, 


Mow we study briafiy the st.btlity ood the repatitian of auch 
atesic motion, The mac.etic warms and the mecranical spin woman. of ac. 
electron sre its basic charecter ari the same for 012 electrons, Purthirze 
ware, ALL ceeios miolel Lave the cane magnstic property. If thers is 20 
disturomce, the muclear mgristic Zicli etrecgth av the locations of 
valarce elecvtrurs in ali cectus at. 1 are the sce. Pesidas iris, it is 
possible that the external miycwtic field together with the nuclease 


mazsetic fleli cay affect tty cyclotran frequency, Ws diabuse *rte 
orotles by orirg Myure 1.2.3. ; 
om, = lat, o 
w= J ATA Her * H fey + vs] 
f i t+ ob Hy, ¥ eee 
iff) = = - asf 492) + }- 


ca £(6) + tHE 
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To the whole ata, fhe vatencs electron together with the nuclear 
nagnetis fiela proiaces % cextined mazastic fisin, Licept for the two 
inner dirscticns of tes vclencs eoctcor, the aton is cousidcred as @ 
whole and we can ase one of wisy possible directions cf the any 
extorr.al magnetic freld, Cee of than, witch 38 most usefu) to the 
Stabiiits of tie frequency, is the external mimetic field perpendicular 
to the nuclear maz:stic field, The exterv.2: seumatic field, H., saded 
vectorsils to the clear asgrotio field, kp, form an effectivn magnetic 
fie.d, Ht, av ths lovztion of ‘ne s3lerce alettron. Vsunlly, the external 
magnetic fLeld is much syvnlier tha: ths nuclear magnetic fieid. Sane 
tie @quation above. The msekt shows tnst the affect of the external 
mignetic field on the cyelotren fraqwancy is only to © squ.re term, if 

he extemal meretic Cield S23 1/-7 gaars, the affect is wily 3 x 10° 
eps. Tre external sarseatSs ficid changes 2/150, the frequency changes” ~ 
sboat 1x 10°4°, “onsecnertly, this locatton hes little effect due to 
the external myretis Meld. 


New we discuss the effest cf the erternal raiioc-frequrmcy magmetic 
fields on the valerce electro. Piciva 1.2.& shows a lirearly polarised 
redie-frenwcey mageetic fist? perpendicusar to the nuclear nsgnotic 
field. On the carer cars of the figeve the Linsarly poiariced radioe 
frequency mapcetic field hss veer dccompmed into left and rignt circular 
two polarised ccaporente, hen the clreuisrly polarised cusponer.t and 
the cyclotron elactra. have ica sare directica:. and the frequency of the 
ref manieric f6eld is equal ts cyclotro. frequency of the electrem, the 
ficis veetor synchronizes with the electron, From point of view of 
retstion syates, tre ref fizld is Mite adc. Lield acting on the 
electra ari mares tre clestrm traverse the tirestion in the nuclear 
nipretic ftelid avi the eiest~m absoris ths suergy of ths cof magnetic 
field. The oppeckite cireniarhL peicrised field has no actioa. 


Jn etoxic beze resonate tube {8 shown is Figure 1.2.5 schemati« 
cally. 221 alesents are sesiet in a tigh vacuum trie. Tre caesium ations 
pass therath 3 rszzle to crsduce an etoaic Lena. in the incident vetomie 
beam the avyas hive their dimetians anj 442 valence electrons have thetr 
Swe possivie directions, fue to the ay wogenvsous strong m.guetic Meld, 
tne valaare alectrans waboese Zirseticns ace the says a9 the direction of 
Sue nuclear megcetit Picid silk ss arate f[ror. ciwther group of electrons. 
The former oes pres through 2 rierwies remsator ard weet 4 ralio- 
frequenty pulse signi, Pit), enitve: fron tre contro} lec oscilistor, 


Trere is another unvorezeneoss magnetic f£¢34 shich evlite the atomic 
dean crt 2exds tine ceclim ators of the oprosite divaction to the detactor. 
Tf the frequency cf the atiwiistion cover covlates fron che resonant 
center fraqums,, the: the wresite-cisweticn atomc Deax varies with 
this deviution, Tha cetootoer tracsfers the atomic bean into positive 

ion curvert af an cutiucl asror nignal to feed back vo tus controlled 
osciliator, Tre veconaicd curwe of the msmater tubs 43 ebown as in 

the figs. ite corresponding peak is related to the uncertainty 
Principle in quantur swechanics, 


The aaa e of tie kira ef cestus atomic bean 2 asin ieee standard 
de wp to = 160 2 10729 and stapitity te 72x 10M foe (14), The stonie 
bem is yatier doug, so vibretdng and acctletating phoait 09 avolied, 

Tie ingice of the resonator needs a Losovaneous weak mazretic Zield, bat 

at the osteidn of the bore o+3s of ths rusenater, an unicmugentec.e St~org 
axgretic fisid ie suquisad te spltt che atomia bean. The entire oterns 
bean tute seeds a rather large-cised vacum, Consecumtiy, thie star.dsad 
46 only uzed in latarutories of wits 2170-1 location for a prinary frequency 
standarc. ; 


feday thers ie vrecive atosda Psquenty etandssd made fron the 
wapor cf Lhallion, 2480, She se-cullei thalliuy clioc:. Frequency fe 
about 27 261C ops (15), Seyides this, there is another tyge wring the 
retation esexrgy levels of LLUTIS wonse warring wavelength 49 3 mm, and 
Sole pruary expesinetal remote were chtained. 


3, Vepor babbie types 


This 26 the srali type cf frvousry stanctere using Lisht stdirula- 
ticn and Light detection. A ticeh at ayron is thom in figure 1.3.1. 
Te pointscal clenento are & clortepariod High-stability quartz ceciiletcr, 
phase modulator, vepor bubbles to p. duce the trasitioas ci stom, phase 
macti{ier, end fetcback bireuit which locke the srequercy cf the quarts 
cecillater to the resorance frequency of tee transitions of stom. 


fhe sigral-to-.oice ratio uf tre dstected mre 42 proportional 
to tee meer of dictribvtice c? atcas of transition ererg: laveia. To 
evimuiate with light ca. incr-ase tus ratio. 


The sivartageus of thas vid of Srequency etanierd ares Srderercence 
from vitsttuny and azoelersting, Us SS weight, oral) size (for Anat gage 
the rabidive, Rb, atcrle elec nas 8 weigct of 9 Wg, size 15,000. 28); 
tbe cesium, Ce yutorde Clotk Lighter thes Ty kg, rowsr cone ~~) lees 
than 3c xatts (27: ‘}. They ars 21% der sztellites, sockete, ot:. They 
Cah 260 2€ t8OI cS 90322 BeLordasy Srequenc,’ ataadarls dn 1s. - cori ce, 
Recent echisvenent: a light povtabis Rb caper Srequency standard 


vad 


an 2 SN ee tee me = cieqen Se: 


tranaiatorized, seall tr. sive, weight Mgt, yswer ecm Gaius tem 
20 watte, sicd the atabi lity of frewuency keeps 1 x Jorls (10) or retter 
withia cre nauth 


I% is poseible to une thie srall froquerccy atarsard to confirn 
Viastein'a génerel rejosivi ty, - To pact. an stemic clock 4. a sateliite 
and another one on th: orte can prove the required resrils. of the 
experisé:. by comparing the differesce tetween theve two olecks. 


In order te narrow tho bead wicth of the resonosre ine of an 
atom cases minis by the Dopvler effect, we oan £124 the vapor twhtles 
With & roteragaétic tuffler vas gach ae arcon, rect, or yanou, By weirg 
this wethed. toe line width nan be nasrcwed to a wictt, of, 10587 to 20 cys 
at rocs. temperature. Tae correscordine © value ts 3x 106, Then add 
buffer gaz, bat cause the carver freqcenes to ebift. nis sary is a 
aineny function of the presmue, It was Circoverec that “he light gases 
such as hydrogen, neon, anc noisiu prosucs fregurusy stiftang to high 
frequency) wrale areca, Yevzon, «4 yenon yeoduce the oposite frequeucy 
elifting, Yar «zurgic, cals with 722 argen and 26e FONSI CHA NAVE B 
WANG pressures coeguency shift. 


No ratter waet wind of an etoic sleck with high stability and 
bigh aecurazy we Leve, 2% scat pwet tre follcaizng three requirments? 


(1) The certer frequency of transition of an atoa or molecule 
mist, Le very ctheble asx! andsperdent cf t':5 electric fieid, mgnetic 
ficid, pressurs, tempexsture, mecherto vibretic., and accelersticn, oto. 


(2) The rnerrever the width of resonance line, the better. 


(2) The higher tie ratio of aisral-tcenoiee of the rectifier, the 


Tr addition to ths’ three tye<s of stowic is ier Maik mentiooad 

above, in 199, auring the Jrericex Cuirt mw Flectronics Yeeting, X. . 
Bleue Sug geste” the PpEgebisety ts 4oet 8 SCJ414 quam vs babe can 
be end aa 8 tine standard! /97, Iss aceantage ia that the frequency drag 
ix the mgouart cavity osn te svo cei, ana at low temperature it works 
vary stably for @ Jorg time, oulpit 7-nen larger, ard raise frow spon 
taneous radistior can be nelected., owever, ip to new trie bind of 
frequency steadard hag not beer achieved. 


: 3 9. 95) 
Toneering this, refer +o the Liteveture (19, 29), 
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B. The Production ant Aoplification of Strong Monoschromnté¢ Light 


Nowetromatio visitle tight ‘saretength os. b,000 % ~ 7,000 2) 
and infrared (wnavelezgtt oa. ©.7 p= 300 m) are Elentronarnetioc waves 
of short wavelengts. Ramin teings have controlled and used widely the 
production ani sepiifucation cf uevel radic weves, But the cicdustion 
and anplification of nonechvosrtic visible light and infrared were not 
zolved until the invention of laser” ert iraser®™” recently. This is 
3 new era Of 3 comsiratzien of ratio physics pir laa Tt. H. Maivan ~~ 
aoncmeed in Jaly, 1360, that 8 laser wae borr(21), 


in laser, a regetive texperature worcing etate in @ quantm syzten 

of seterial 4a used. The important feature of tha induced exission is 
for it w be the seme frequency, th) same pb749, on4 the sane cevisted 

cillation as the incident iieht. Treafore, laser can produce 8 very 
narcow (fur inetance, C.01°) smochrowtic beax ef high intensity 
vonergy highly concentrated to exkr tne iighi pressure ug to 1° ate.), 
with high purity. It Zosus @ strorg neneceromstic interference jight 
scurce and mexes Light resliy anplified. The oirth of laser hes its 
deqortant meaning in raticaal aefense, scientific resesron, an? national 
eccromdes,. 


1. Lesert (mmchroustic interferance Light eource)s 


Recentiy, secerel citferent sypes of Laser have been produced 
successfully. The working s:teriele are gaces an wall as solids. 


a. Using dslate raby(23, 2h°, A120; + 0.058 Cr3*s 


A thin rod rade of a caccentes'.ion of C.05€ ruoy, both ends 
parallel to esch other with a ceald hele for electroplated with sosi- 
permeable file) electroplated sits silve: Serm 4 rascrator of Paorye 
Perot interfsrozeter. The red is crapped in « heiicsl arc Lamp. When 


v 


* laser ~- fight exciifiostior by E¢is:"sied rzigsion of Radiation. 
# Lraser -~ Infrared amplification ty Stiauleved Emiseton of 2s¢lation. 


fie ently @cce authors stygested 79 use Irseor en. Encser, inatuad 
of itisses, Taser and Ireser, to revresen: Exectrozeznetic Wave Anplifica. 
tion by Stimulated Eedeston cf ReZtaticn ani Ziectrormagieti: Wave Osctila- 
tion by Stamulated Esdssion of Paetiiatics resoectively, The maaing of 


Maser, Loser, ar’ \reescr is agbliz tous. : 


ee ee te ree tee 


. @ ° 
green idght (5,906 &) aac blue Light (4,100 A} 2timmlate the red, the 
ruby adeorbe t2€ enorgy inside a vary trced frequency bead, The 
chrosiug tons in the miby ave stimulated te bich smerny levels, one 
Perure 2.2.1. Afterwards, throrgh nonradietion traasitias, the levels 
go down to & osergy,levele ard reovadiate a light of very narscw frequency 
band auch as 6,929 E set 6,9:3 & red light, sxd then return to the basic 
Yevels. This process ases the principal lines of tie rucy enc uires 
much power to etimilate. A polse mercury arc lam needs 1 x 10° watts 
of pulea power. The xnaxieur cutp:t ef pulse power is lf kilmatte. 

The intensity of the eaiesion Linas of a ruby varies with the power of 
stimuleticn. A sieple precesa to preduce gistc.g momochromtic tntere 
ference light ia the following: A photon of groper frequacy stisulates 
wary atoms in excited states to produce induced enissicn. The sleciro~ 
magrotse waves from the trduced radiation of these eto- i°@ coupasd 

to tne resonator and radiate syachronously and not like thst of ordinary 
Lights Mach radiete indivicually ent a« raniom. Betwern the coth snd 
virrera of the cavity of interferoneter ty pe, sufficient onargy is kept 
t9 produce the proper ection ~- the ccatinuoss reflection between murrore 
erring svery townd oY ths process have sors radiation te strengthen the 
arial ouirt of the lignt. he aviai ligt:> pasecs throvgr tha couplicg 
hole (or sertopermesble aembrane) to the outside. fhe reciatiocs of other 
directions will be eitier absorted or exrupe to outside the wall. 


Now, any resesroh ondiss have produced ruby lasers succesefelly, 
eoxe of then ave beer mauufaccured. Tie following 4s 9 sinple irtroaye 
taor. to Sts warsing principle. 


Figare 2.3.? shows the exergy level» of ruby. In the quantum 
system thera ars to transitiors: One 43 the spontanesw treneition (A), 
ara the otter indaced transition (*). Scontaneour transitien is the 
traneition Seween energy levtle of paticies ucder no arternal action, 
When @ particle raxee the spontereous transiticn from a high erorey 
levei toa « low erergy level, it ie poscitle to exit photen ta pronuce 
scortanecus cadisticn. ‘The istcreity of spontanecus radistio:. is pro- 
gorcional to the cuble of Sreqaenty. Hence, it is ieoortant in the range 
of s2ibie Lighy ‘nfraret. In :-.crewava renge, excest noize problems, 
generally the spontaneous raitatton can ve neglected. 


In the figure, Vs, 9 @:y Get Vo * Wy are respectively the prok- 
atilities cf induced trofsition betwaca energy levels i and 3 and between 
2 ane 2. They are properticza, So the intensity of ithe light waves. In 
ruby lasers, & tasy ecvorg st. mulation light source Je used (1.0., Way 
very Jarzge), Yi» 13 ca. 5,600 A, the sticuletion senpersture is 

ea. £,0Q0° X. Woy is rather eral’ in corparison with Wy3. The intensity 
of lisat of friauency, oz ta cetesdnee from the condition between the 
enerey levers ‘a and base wo, Jerernizes the enitivd power of te laser. 


Ay, and ap, are the prokebilitiwn of spoctaresve trozsiticns to 
tne Dixat anergy Levols from ths third exergy levele ene second exergy 
Levels sespectively. Thay and the erebetdisties of induced trenasitions 
aatiety Tinstesn's relavions. Sroa the ehoarption cowfficteht of light 
bewunec, tec rrlated araryy levels, the scabekalities of aponisneccs trent 
tions sas bo deterained. secording te 7. F. Matas, 25), A393 is ca, 

2.x Li /eex. Prom the ddenitiy of % number of particles «2 exerzr level 
“Bet eqrlastriua, Anyi, # Sgahy, We cep tint che sen-raieiion trarste 
tsca mrobabi lity, 339 © ¢ x 10s /uec, The conceitestion of pararsgretio * 
Lact of chronine in rubs tonully weed te 0.8, while ite relaxation 

tin! of apan cryatal 3atrsce af rete tecrarsvore is cs. § = lc<? ewcond. 

Tks calculated valves agren with tha extctizental reenlis agproxirately. (*5) 


In ertar to exin anplifiestion of quantem we have to produce an 
da-eraion af setiche avanere between two anergy levels in quaxtes 
ssstes. That weana the nega ive somperetire working voniition, To the 

Rectur Cyste we digcusexl, we wist msve tho amver of particles with 
eae thargy Level 4E, Kz. larger tran tat wits lover erargy lavel 

a: 4y. Por the puryore of this ve win & very strong attmistiog light 
Siero tO obtsin Wy > Ag. 


3 The time cates of maners of particles with erergy ieveis (2) and 
2) ares ; 


a — Win ~ (Sat Anny 
— Wins (a) 
Nim Sey (14) 
Sy D> Ag & M K Ny 
LBd me DUN Su — 
dy i 
— (ils + Ag)N, (2) 


At equi Libriva a “ ss =, then (12) beccess 


Ss = Wi. (35 
Sa thor, (2) becones 


7 i 
Wins > SVs = (Wa t+ 4,)Ny (es) 


Substituting Zyvatiow (2) into Equsidon (4), we heve 


Nie ut Wy 
N, Ay > We (5) 


bed Wy - Wa eo 
Frou Pqvation (53 we ino tust wep Woz > Apgs thon F, > Ry. At wads 
tins, the quintun usstem has asplification ter light Sraquasy Voy. 


Tf we irvestigate the a mpy levela further, we finc that cS 
splits into two enerpy leseln, 2, ad Z, a diaternce of 29 can}. spart. 
“revefare, the two waveiergusc of wadtatec rad Lents fruc. OF and F to 
tha besio enargy Lasel 4do arer Ro © 6,929 A, ard Fy @ 6,913 
reepestiveiy, 


in order to explals. the dietrinstion condition of parcicles when 
otiralating: Gisgnt svarte exists and te extinate quantitetively che 
raguired intensity of the etanclating Ucht sorres, ws dncreduce an idea 
of equivelene teuperature, Ty 22 light scurce, sad muppese tat the 
spetinan rtovld be cptacaily tain. Th lisht source <5 appruxinately @ 
0k ards Froa the theory of reciation the follewirg reiation sn be 
obreinadi 


: S 
binf “& + 1) (4) 
+ dy ; 


e 


“he pracant pretlcra are: - 
1) fnteslterecce 43 02% quite rood. Its Sesrevowert will be dys 
& 

C3 Workdng with Migud altcogen wht increase antacterence!4) , 


(2) Vstog 3 preehac resocecor of Lotertetence os (Jagr oe 
of pertgiel chovld te lisse tha: wenlengti’ will tnereses inverfecence, 
ieaeaily neue auticss Stunsed 4 stefecusion stvusture (65R, Ofer, Shh 
terd at resonant sa7ity torsiate of two vpie. Load reflectors weick are 
gov ated by a tiatarte emual t tet eutser vredies of euevaiute arc have 
2 Geusen Moors 4atoust abter ta isage e0)) be Sorned oo radiate. The 
lyse of dlfrattion cf tide road of ese: ctor 33 areal], ami the cptical 


Te. 
+d 


tne ee I OA mt ew ne mee me eee 


aéhiatrent is net crdviess as in the case af Su:ry-keret intertorcseter 
where the place uirrer of Cie resonm.”: should be ec Sasted precicely, 
Stem sdvantazas cf wide kicw of rescmens cavity ares 


£3. Conperstive indeperdence of vioration. 
44). de not reed as yrecise « surfsse rs ucw place types do. 


444). The raterial of light amisaiun reoulred 4s coaller than 
tees rehul ced oF ie piene typec. This wens that the power of sulemils- 
tits con de decreunod, 


tas 2trveture car be une! widely to quant w anplifters fur the 
wEvtergte. of 3 milliussr + vinible lie? BR 


2) A lerze emunt of reat creduced from tha are discharge lamp 
cbomietat ton working tiae cerin.. os the saplisser. Un to now. ths piles 
Ver. Sa oni ttt a few micreseconds and the rfficienc, cf erergy ine 
ve 5408 43 sub high. 


b, To use concentrated rupy (2°), AiO, + 0.5% Or3*: 


The working procece is tastesils the «ame a4 in the previous 
cess, The cray civfasesce is thet che concentration of ruby as 0.5% 
os", tis line used is tmhe_cominy Lise of ruby, or calied 2 tise fat 
the Lotetion sbous, LOC ere) trom the beste Javer), the rad jigite eactted 
ate (009 & ant ? on vg ama the sequire? poner of riaevlation is aveiler, 
a. the stair! rather ds ane by 2 eontinvons morucry arc, fie sorking 
yroseas is sade with aiguid aitmgen. 


c. Po nee calcius Soride with on impurity of oanetue (29), 
Cabs © C.I% Snes 
Tras ic a near type of tostromnt uging tase Uf a rare 2erth 
wiewint. it will woth for a centinacus wave. Ite efficiency of inner 
cosec- irvarsion 4¢ several Lewired tinee trst of mby. Fance, the 
egilrre power of shtaulebion io sasiier. The Liray calcium floride 
Jiens ugplifier 25 only partially stiagwiated to exnte light. Ite cezlgzer 
Bote Dat ib4 iy provemelt uf mpssect et fra the bein e1ic of tre tnictre 
fupoater pm. icutesse the amount of sli amduation of the macecisi ard 
Wk OF CETTE ow WwtES, Tinos the rast o? Laser ace reflecus: rany 
Titsey @h both and garfacus of inter? roReter, @ 1it¢le inersase ir the 
meZleciion will improve the werk on peic2 mia continseue wivis very 
mst. iu 2 OuUANe Cop tovemet is # “ope bee of otticai cesign. Tae 
werk 7 mecslerseth cf caic insuryeene is 7, 09% x. It baa to woek uraer 
2.3 tenpesatare OF ede etiam. 


fad 


It chouid be pointed cut that the afficleny <f present lasera 
using a crystal as a working rateriel ie nod hign. This is due to the 
thehomogernmuus composition af the mterial. The inprovepenc o7 crystais 
will improve the propesties of lagers. 


d. To vse calcian floride with isgurity of europium (30), 
CaP, + 0.18 Bae*s 


The working rds gree dt a flacy spacines. I+ will exit bluéd 
Light of wavelength 4.250 A when the spectzen is stimulsted by the Ry 
lines of raby. Two processes of quantue stimalation ars obaerred. 


im 
La edditiocs the worldng materiale mentioned osericusly, the 

use of other materials tas dten regres: Mercuryetuzc gaseous discharge 

has a wercing waveiengtt of 6,263 A+). A clase-like orgatic mixuure, 

venzopramone, [(Cgiclg CO] + — 0.02% napt.ttalere (Cig), produces 

Stimelace’ fluorescence of wavelength 4700 . Tes working nechaniae 

ds Like that cf « neliwececn eixtare. Bereuphscote corresponds to beiiun 

and aaphthalene to a%on. 


2. Traserat 


Materials whica can te used for ivasers inclote solids, certain 
vapors, mixing geses, and serd-condustors. The newods of stipaation 
inciade are, self-Jischerge, ete, The working wavelergth is fron 
29,000 R to far frow infrared. The maxiraw ourcut power 29 4 magnitaie 
of watt. It is powsible to works oc equelemplituce waves. ihe recent 
wrociene are how to incraase he output powsr aa: how to prevent the 
corrcsion of alkali or. she container. 


a. To use'nining gas of neoneteld 25); . 


A newiy cesigned piseose ligst amplitier for coutincous varen 
hao a differert stimilesirg strocture tren the oxdinary ones. The aspiitier 
corsiste of a tnoe 1 m long in which rem ani helium mixing gases are 
filled. It looks like at. orndinacy res, discharge lan. Tae etiziiation 
is sada from a ron-exectrace high frequency discnarce of cf sega cps. The 

ergy coming frou the Laner d.sccarce stivaletes helium stous to higher 
enenzy levele. Under sorral comttions it docs not reizate. Tha veo’ 
atous in the aising pas collide wita the stimdated i.slige aters, and 
thesugh the colineioas tas sretgy ~rensters. Se reo atice thesselves 
have the cossitdiag fot Stirulation, T.ey are weer a wording contie 
tion of nesative taqecatuce, ani raciete energy 25 4 continues mersy 
soune, Tae exergy Lovers of nece.-heliwe ave show a3 in Meare 2.2.1. 


* Preys. Rev, ‘atte, 1942, dé, 9, 23 2 * 
"Sh 


rere 


The light ceans setiect Sack asl furth cetweses the vewi-veflecting surfaces 
ce: the 4, ards of tne gas tehe. Tow strenvti:en altar each. ra‘lestion, 
Seae of tne Lassa eat throug the and piste to fore an oussas cf & very 
rarrow interferayes infrared contiwow Uget dean (Cae spectcun width 
49 about 2 x 10 9% othes ixterfersace light. scarnes). Vien energy 1a 
Pilia.eg, sow nao ators drop te very lew etergr iveals jest 22 u nem 
lO Gir.te seteyallow Lseht gpemtanrously. The otixisting powor is 
atous a fraction of watt. Tas ontyrt power te ca. mayiredth of watt. 
‘ime.wasing the diaxeter of thie tubs can dnesnaes the outpit, The working 
yvesparaters ig nob bigs, evan whem touched wits tha en t Guva not 
260k tuo warn. Vorgize wavelength: are from 15,00 4 to 12,000 R. de 
iar? frm of Glan. Csing the More Cel] Angnsiomst 2 telegraph 2.07 Leen 
sasteo. The frequency widen adjustcent tue bem dence sucessefvlly up to 
4) ange cps. Usin: other sasrods it Le pocaible to mrk to taounands 
Sega cos, We can 230 this kind of laeer to tranamit a cizegbis atanai 

an 4 tube. Tae loss 49 tery smmll. At corners, raflecting mirrors can 
he used. This te an topotaat develojrmnt far the telaraph, Pate 


b, To ano seletun floride with en inparity of urartyal??), 
CaF, + 9.0% 03" 


Uranium tone of valence 3 are one of the inpsctant muturials 
of the new infrared iretrivemts, Using salclun Mosice as the bace ts 
ewecth commun optical anterial. Tne wavacangen 48 2.5 pf. This iind of 
Vases woes with lieuld oxygen contamuonaly, and ite wavelengts is 
2.623 pt?, 

e, Yo use asiskus tungstate vith iapurity of neodyeiun(33), 
Cabins, + O.UE Rates 


“Wording ostsrtal ic caletua tungstate Cai; vith on tapurity 
of GU Nc3* wtidich ta ante into a rol with to epiericsl ends, om of 
whic: 1s of 5€ teacioarevy. Ti is stinwater ty 2 Ger! $e wenon lamp. 
ork {1s done st 77° 5 co room tergecatara, Fhe strovtest obsecved 
@xizs208 2ine is “Py y, ~-® “Inas9, ari thr wavelanstn te 1.43 g. %e 
“utes specimen, of mot? tenperatcse. #419 thresto’d wales of ativtzted 
emiteiun 45 co. S joaless willie at 77°X 22 is es. 5 Joules. 


d. Te ave calciwe tungstate wita a irperity of thraitua®) ’ 
CanO, > C.5% tits 
fne speeiaen te cyluwrico) sath ehreicel eis. The stixvlating 
jaw is Ghit%-S2h, Pe 778%, the wtinelted ficorcscence hat 9 1.901 on. 
Tae threshul! valua is 225 jonles. : 


& 


<8 Pe mane eeeneen enn ok & ork 


6. Te ooo calcium tungstate with an inperity of nolztum3), 
Canty, + 0.5% Ho3*s 


ko T4779 F, a estimated Civoccecerce of A * 2.015 pt was 
seen, ‘She chresnols raiue 18 300 Joulas. 


f. > ure caleiuy floride with an inpurity of neodiratac’), 
Car 2 ¢ nal? a 


A ovlicdricsl epecinan with szhurical cris snitted irfrared 
of 1.0;6 9: at 775%. The throsnold value te &0 soutes. 


g- To vem strontium nolyoiste with impurity neceyrd: ne?) 
Srey, « ade*s ° 


T= 77%, working wavelongth is 3.fé4u3 on, and thocshold 
sajue is 42 soules. A* roor tewpersture the throvhe:c vaive is 125 


goa) @3. 


, in addicion, theese ts 6 paper raporting +o use 3a Comm piass with 
ar, Smrarans cf) AMD, and some auther cugqgested che use 6% inelh 
sem.gondassos' 45) wiiek is leesce of 8 ceclocron retaace type. Vsing 
& very Strong resonance: magnetic fielé can trocuce she Lamssu -cerey 
Yers*. ani using light to Stirmiate ziectrars cen put then ints high 
exacez Savels. then we try to produce infrared radiation, it requises 
@ strong magnetic Zield and low tenzerauure eqndcaens, It can be used 
eo: 5 monochrome s$ 2 jaght source in the region cf deni, Lianetar Wives 
anu infravec., Te iasgs iese of eersy in the serdcoriucters ates it 


anf lhsaks tor aor ot lic ations, 


Furtheryvore, where + Le ey ther working waserigl, Be?a «3. tre 
wospang wrvelength ts ¢.7 u ) 

Geaides the afcrenantiones inverfesemetar ova syelotscon ree eciance 
firme, “ea 12 Anothes idee of 2 fiber type oF Might aeclitt erates 
ght ee a00e3 ney work wie Sue vcttern of interfarcaetcr, O14 the 
ropspetes along a thd: torent. The thin tread is used 99 2 
el catierr te guile tis Westaavee, an 403 sivectindty 
stevferomstes ome. Fury has been 


parece! i 
a5 eee acn-ant 
bas the sa*0 taypnizc2 ase that co. 
wait irto thin taveads, tut not vrerg thir. oua authore curyee.ed thay 
Seite with ar ‘Inparity ¢ er 8 rans eart! alement is bevier, 75 requires ~ 
vere lerg thar, chraad, Eo the technique bas cultered some difflc ities, 
So far this avpe of laser | Ad nt aes sucoe@esfallv ieee Som? other 
CMWEVLES are LOW Stuscing 2 travelling wave type of ls 


ett 
eu 


A Te recone ene: sete one Aneta eNO RRUO CUI ert Mae ceemaedigastntennnettdeenteinhdibmant athena 
Siote — ~ 


To matter wheal tyre OF iraer, ths comes cwjqaisorerte mo tas 
following: (2) bigh pevur cutwet fer sreaewieoscn 1+ Ja cery Usorvents 
bet for weselving, a Coretent outows 1s a1] ight}. (2) wovkirg in & 
coriénugas vart (in scoe applicabions a definitw paige ia aloc wesiledle), 
(3) good coherence, (i) sarrow tant width sutpat of frepecey, (5) high 
directivity, {0} will worztre wer rece teppurcture, 

g 


3. Fossibiwities of uide spplications sf Yatara( 35, b2), 


Aesording to pieszert «nawielgs the cucoraz of the priser peoise- 
sion of a strong wricohrenitis searee an? ligt’) axclifier kinte ob the 
poscsotisties cf the faslewhne applicarioenss 


Be VYaticnnrl defense and aS li tary: r 


Licht wetar and Jevp-distanse chetogprachs «2% mice *y using 
“very nesvew and Ligh stvome light coam (0.029) ed ottresely bigh 
meor rine paver, A e¢idcar D435, We was bee, inverted, It can te 
uso} oe photograny an abject at « waor lore Atataree, Tao princioad 
te of u Celiiar is a Might cuattiee: casillater witch cer proince a 
Bhacp feevsed Licht beam vith 4 suysngth of a cestaty oo. colroratin Light 
Lx dtr tises av tat af son Ligat. tis vere band wlan of che arperts 
Meni] opeter: 46 cz. two orvers Of utejtityd. narvrowe™ than thas in 
ssifuary recer, If & vstter crystal Le used, the Sone wiits viii ce 
rireower, TMaascetically, the wire Sand of the extput ist from the 
aoeilintor itnelf our be up to 7 gt radians (esout C.0%4,°), The wane 
wave Sends oan aistinewlsh an interval of 3C om at a Sietarnce of 9 ian 
(xovking wavelength 6,713 y, Balse 2 eliliescests}, Tha presant Light 
water dg Qixitid br the fclicwing ¢fseteret : 


Ware “and width: More haygt quslifg crzutal fe recuired to rrococy 
* narroeet Datel width wavo, 


Laght Pitter; Filter eco dapreve the eimsi-to-noiss. Te cocend 
Slter vuths nike up te 1A, ani ase not setiaty the recistnt, 


Etawistiig cryetal: Betier stimulating crystals am! iaprovenent 
a® potiod te stiaclats crystals are rozuired. 


cece cud Siffatlent lacey ars APfesloa sf I.uzght wives cus bo 
ehasepere ifwit use ezplicatiot OF Giskt cattar cu tin ground, 


Lojitara ene actintied $4 ‘: veed e2f%isiectiy culy in sacs, withe 
gut a atecspiere petlew, Tacir etrventeves atat aralor reste lvirg 
veer high, ‘ght wolgnt, Power ucasi-od s2aii. g52 Guy clate.c? action. 

foda7 postesie ight redarg f.0 oval inala. a 
+06 Rena US « el oem te-8 


# Soleday ae Cevevant Light Reloetion ard Reagiog 


oh 


+ en mere emanate omega come 


bd. Comeuwicarionss: 


Using sarechrosstic ght ani wonechromatic iofvared we can 
have vesy lone distance radio communications free frou ae slectrontatis 
fiela, intearforence, and delection. “usy can be ase: for ecemspication, 
broadcasting, sud tulevision betwee. the earth esi oiher planets, and 
oshifisia: sateliires in scace. Their ensncois esn be inereacet ine 
datinitely, The stvantezes of using Light comaricatlon in undiergeound 
tures are: wics commmocation freercy bards width to give pany channels, 
nay be directivaty, 22311 loss dus to tube wella, ani eazy proouction of 
tubes, 


ce. Basis research on phyatess 


The appearance of a coberert light scurce gives the possie 
virity ef a iow ef new research. Usine lasers we will develop busio 
research o« physics. Wer @ strong corerernt radlstion stines on 8 molecule 
er &1 atc, 8oR9 Cimom Mesonan:es eflecta wil? be acre importsat. Possi~ 
biy, strong vibrations produced are sutficiant to overcove the binding 
forcez of miecoies. The reseassh on non-linear ieres annliime of 
noce-tlar osliistion my be tae i want prodlem in the uew field. In 
addition, using ceamrent light radtation we ven construct accaleratere - 
for charged particies(9l), and stody properties of waterials in strong 
electric fields, etc. : 


2. ¥edcicine and hygiene: 


(2) Surgery: A light Enife, a tock for surgery by wing 
menccstosssic ligt, can Jo the job Zaster vban ary ordinary eurvical 
knife does, ani can cut thrawsa tissue ore socrrately thar icat achieved 
by present mwurgery. 


(2) Stertlication: Strevg aencctrometic Light can produce 
high 100cai tesrerctamez era car be used fur surface atari Uixetion wil 
CSlb vapomisity of ep incivicnei part. ft aieo kilis, aterilizes, and 
rausns celle in « swell region. In sadirattive oxes, 2% #f2) strethen 
tee aftecte of S-r2y or ratioscti ® 1sstpes. 


@. Pr ottez rencehrosatin conere sisht we cam make very 
tiga reeolsine posses emtisal isarcuments which cas act be ceLieved by 
yraseny entices? insiravents. Furs etmociremeaic light is a poeortal 
tool for stebing aceurmely the inser sifuctiure of aster7ais ant also 


for preciss weas.cezeawe. 


*, & ee wthod of standasdizitivo of loneth wacurement thus 
Ib be celebitared aza precice lesz ta teumurpesat fcr long distances 
Can 8 nore. 


_ ee Cee 6 ete em ne er are 5 net pee er em nn Epi e eeaR eR ~ cArNIRNIN aONE MASAI Nyaa! | eae wes ot wee 


g- Cranicsl erginenein,; end mutelingrs sine etmng light 
Sources (6 stipulate molesvies wil catalyze wary nem resctions. It 
WALL protuce new chemical reactions a7t Guick cpotewalding snd other 
tind of vaiding. This 13 Smporten: to meonaxtcal sngiocering, nantical 
orviieering, aid ereceautical engineering. 


h. Hreciae prusess 03 different enteriala and very amill parts. 


4. Yore forasipited wdeae: (3) Used a2 weapons szaiust cone 
tinentel miscijce, rockets. anc aircraft. (2) Ueod as a "esart.-re7™ 
worm dae te tre «idling property of bichiy comentrated energy. (3) 
“anc as yates [ast comuterc, (hy User ao derange weapon to survey, 

CORA Cita e, GEUNSh, end unter-water cetection a9 © iF +. Se using 

bn proretry net tra waves wiin band width IC Rotn x: ree or yallow 
arts past (weveleagen 5,000 RK), vlestromenetioc sitdow, have che 5 
“ilteat toes in sea water, eurzeyion ard conmmirstios can 62 One. 

‘Syeve trish pany diifieuwt preblew in surveyin; oy hydroovuwis cal 
eeisas, exvuctally the c-tecring of “ltra ause distance and hirh 
ef icany, for which a very complicated desivga 13 required. Recently, 

“err sobliers hate etadjed Yight savplizters far waves in tee vive-yreen 
fericy se vernrators of inesad weve bears to prnetreale sta water. 
Riaieelive uate Lagys Vll ce 8 power? t201 tn onderesea cormrtestions 
alat tighem-rzecy Surveging, The d-cay of a Might wave in sae walter is 
cue principally i the obsorptio. hy mivertals in the waver. The 
sifinog on die te gsuspensive particles end refiection clog ths propacatic, 
cath of licht makes light levsl] higher, #0 that the vLject can not be 
eietincwished sasliy. Tale is emuitalenc to lowering the aigaal-te~ 
nelss. “hig tacomas 2 ptiscipal ruaton why Uignt in water can aot 
pvopspate ax Zar witch 1s caused ty wo receiver with insuificlens sensi- 
“ivity. Ys: early canecrisants, 8 05D-saut mercury Tesp vas used. a 
foruced parabolic gurfaca reflector formed « narrow wave beam. A 

suntver ood § patabalte retiectes to fusca the light to. photonsi ip ser. 
tne srestich diabsaee one way was ca Toa In order to overcont diffu. 
sion, an #2fialest scamming device @uouid de studied. . 3 


vem onthora cuepestes a “ema, vadae (Tisible enercy cetectaon an?’ 
, for tit kint of anplifrer of visivle lich. 


S 
ernst na } 
According to reports, tre Reasians have aiscovered two electso- 
Faructic windows 2: fea water in a rection of fer infrared, etoce watee 
Jerngti.s are 390,007 Xt. WiC, COO X. She main pvedlens on such quaatan 
aepiifiess for thas revicn ere to fit some preper nateriale, 


Tre canerution and smpictieszian of monochromatic light 49 one 


al qhe newest aouievemente cf naantua electroucs. Fran the pout of 
view o2 devetopeent, the aformnentloned ressioilities Lave a broad futore. 
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C. Ausars 


be Mana 


The general afirovave tubes wrx on the caris rcrascigies c? ratios 
electronics, It asans tirct thez vee tue dterchenzis creregy of inter. 
asticn tetwan, free slectruns and a). electromsneatic £1014, secontly, 
tais traaition has pean Sroxen anid the acridcation ace reesarch tn banding 
electruns is begGaism. Tals work genereily 4c velaced with everzy 
changing of olecsrws an solid ov wileewe, of thicd. 274 rast interesting 
ehenomer Ag t.at ther will ceasze aceersing to Guatiee accharie propertles. 
Qinding alestrone ance their new poopertr cf St}aula.ton which free eloce 
trons Go not have, The tyrpicel qrantum property obserssa Le th.3h alere 
trons car only eziet om ci sarele (1.€., 86-00 Jes quatcitedi) sretyy levels 
and have defiaite cnerplez, Ta th: oiants syztem, Unare i5 av reise Crom 
A Pot enthade cr electron current Myo viat da elemron txoet, Guantus 
amplsfiera wore ortor Jow tenneratuces “ne Leder tr< i-vperetcre do, the 
better tha reaclt. Therefore, they Lava a very lew vozce level and @ 
very tigh sansivtcity. 


lasers can he cletcified inte tuo kinds: paseo. ant solid. 
Revmtly, she majoriw of tupetelowemminza raplifiesr bare deer, tie solid 
Lirpe oc rock euccesesul, Working woselenshi-e ara 7rox A meter to A 
miljineter  weekirs peevesses arc by conlimirsy ware au falce. 


1. Solid sasecs: ‘ 


Solid magers have many differsat werkin« proceezes, sich as in 
two-snercysievs] sojid sasers, Ligh. -frequency-rlitcateds naseTs, trran- 
euargy-level aod four-tmerg@-level w.sar, wich Save the sere crinciple 
as in. tirev-anerpy-lcvel oret, €.f., weshepull, pushegus., eaters. Howe 
ever, the moxt sasic ca the Ureeosergy-leval, ve cirecass this Line 
of working crintipse brisfiy (for cetsid, see Ref, t3a~d). 


The 2pldficatio. of tares-n:.angy-lere] msec 68 ame U7 stiwilated 
emission cf dnver energy levess of purgaarneticcvicse wiser aapli fyi ag 


Bistaa freqeency, At hhereci +quilivriun, eince the noner of particles 


of ensrzy levels in & wileowJar system or a Lararagretic s7sved 39 cise 
tijbuted acsepeirg te Rulizearg:'s sav, Je momier *2 partie:es of cower 
charg’ leves 16 sivayt sever toa thst of highs energy Jerr (eer 
Tigwre 2.1.3a) They alvays shscri: extecral @leatmanzgretic whites. Vor 
the purpose cf Clavging the sosor tien a tem date en emer sion, Syeter. we 
rust destrey Polturaw’ cisirJoriioy Le ehtedr & COLZL On thet ihe spibez 
of carticles of & certaty, hanber e° ergy “-wej os larcer ther that of 
tower anency level, Tnere are olffarent sed.ocs tc trecesse the reomer 

of paruicles of Ligh erersy, level, one cf tae sore <ffieten® of wrich is 
auetare stieulation in the taret-ereri,<lsval syszer.  F27/.7e 3,4 17> shows 


the yainiigie of tnms methes. 


Metis ce oa wie es wi OR Sow mete 


Yawres lecuss 2 043 3 ave toe Basie aneruy Levee. The distance 
Detrenn thee doterxines tae working frequency #4 23¢ rnevey Yevel 3 is 
an amlitery ereri pevel, The erliiacy stiwilaliyg freq.ec? >’ 
when & trare!wiss sotawen anergy ievola 3 are 5, At tnsent end Yorinm, 
tra wraPas of wariccls2 of lower enerry level i is lesrer than thoes of 
Dsrticies os? siasrer ena: zr levess 7 av 3. Dee to the voletios of 
Siimsisnet weieeitios whdes occurret betueen enarcy levels 1 and 3, the 
meber of purticsies Zw wae level 2 dg incceacad. Stiwiisied radistian 
mt have a high fregquaces Med intensity 3ach tet 2 gat cration phenome 
Gem can WS obbhared (5, * 427, thon the mowers of particles pe energy 
at ele tL ire lca te iss egual, The fcllowiry Shes cases.can ocour 
gs tiumarion nrenc reins 


1. Tks mrieew of sarticle: of ecsrtry level 3 +s larger than 
thc. of particles of erercr level 2, dees, ny > Np (3.1.15). 


43.0% rater or prrticies af enervy Sevel 2 i9 larzer tian 
i. 4 Of evitiotes c? eLeryy laval 2, 1.60, No D> Nye 


xii, We romera of pwtictes of threa euerey jevels are egal, 
“ny. "S. Uhis C390, the system can not ackt enargr, 


Ts ssturation, if tie rember o? partioles of energy ‘Level 3 is 
warier then thas or castisles of energy "level 2 (Lees, fy > ap), then 
tute oysies can ealt. anergy <punt:ss under Prequsney 1/93. Tit", weand 
thet, vader the sstion of electr.tagnetic wave of frequency 1/93, the 
evates® erits. eneroy sith she come frequency and strengthars the 
eatemal sloti~oscznetie wave to ptotuce quant.ra anmjificatzion, Por 
Cetali sen met, (556), 


Ao-crding is the atructure, rocrowa7s solid mssers car be claszifisd 
t2t9 two kimit: cavity tyne and csaveiling vavs type. 
&, varioy tropez 
4) Steele cavityt 


v tach Cie SMy teic tyre can be cise ed 
ere 4 seerant Lesion izpe (doatle hele). 


ise tefieticu tere @ 
acters of these tys types, Ge, 278 EC 2A) to 


éccori.ng to tr8 Gare 
‘ 1 2 : 
when he PAt etfs 3 


tie siynat, ae 


s cava width; ¢, rapreteqting double rola; 1, 
tha re ientser tye Bat vavter cescacsles, tt fe 


ae 


ee ene ae emeevntnmennn = 
POA crepe ree re ee ag SS oe oe aes Se See 


comonly used end Sta cavity gausrally is meade of metudl. Sometines, 
because the atimoiating power 4a not large enough, or the roqirencnt 
cf an cver magnesia Cieid and amet] sysce, a very a cavity te 
vwquired. Thue « gex cavity i2 weed, waich i2 & cavity cade fron a gem 
the sarfsce of woich is el>ctroplated with silver, The filltig fstsy 
of gem cavity 4 1, and Ste volume is emall. Its property 49 cocd e 


Ths Important parameter to show in sasarea ie the product of 
teltage gein ai band wid/h, Wor the reflection cavity types 
i "Cpa 
* [al : 


were a is the feracuency of the worring sipnal. 


From the equation, we can see that the preduct of voltage gain and 
bared width cf a single reflection cavity type maser ic asproximtely e 
senstant, tut bath cunnot have the seme cdezres of constancy. The higher 
the vorking freque.cy f, end the sraller the (Q_|, the larser the product 
ef voltage gein and band width. |G! is related to many facters, one 
of dhich is ta<perature and it is irpertant. The lower the tesperature, 
ths cesi:er the (G1. The cLerscteristics of recent macere for several 
principal wave regions Js shown as ir. tedle 3.1. 


(Z} Double cavitys 


. Tee cavity made ef raravagne*ic material which hes the property 
of stimusatet erineion is celled negetive € cavity; while the cavity 
withcut peraxesretic sateriesl wile} has property of pure energy cosorption 
28 calles a pooitive Q cavity. Osubie cavity nacere have the Zollowing — 
swo Lorne: ° 


4, Cre n2getive & cavit; is canbired with ane positive C cavity. 
ite goattive © cavity produces turing, acd the Q value {3 low. The 
ccupling Retween two cavities £5 verz tight to produce a cowble-hore 
ume 60 incresus bana width. The recent mser of wave region 3 ca 
iworigang tqaperature L.2°X) hee a ca'n cand width up to $55 sage 
epsic0a, 0, Suen nigh valve chtained ia protebly dee to the crees- 
relacsation effect and docbls cavity. 


£4, Tws neyattve 2 cavities are cork‘ned tcgsther. There «re 
two winds of oomnectsons: Inner “ories, 1.€., me cransaissicn regative 
Q iactty da eernectet te @ retlection negative © cavity, see Figure 3.1.0. 
Tytermsi eories, 4.0., tee reflection cavitisa ure commected together 
extersaliy teregh en ieoi-oride rong traurtormer, see Pigure 5.1.3. 
“his base cc tos taecavity nase uss We Solombie relaticn: 


€ 


/GBnm 1.34, rT) 
1Dn} . 


In the case of Siner serdec, when ths eovysing ceafficiart Letwesa 
two cavities 1s KF © 1/G,, the unsrabie coutficient of actliziestian 
approaches cero. ° 


e 


(3) Triple cavity, wabtiple cavity: 


The triple cavity typo car alre be claralfied into isz.ee 
gerlen and extetial sesies. The irisr serlea tzpe requirce 8 Jarzer 
Me the feild; while the external ceries type requires oniy ceverel 
w+}i waerete. In the latter case, Sf the axenctic field irtensity Is 
elichsls 4affirent, an irreguat turing can be done to sacretuse the 
vid wiegh, This arthod reeds smoil droneoxise ving teansfersexs. Doe 
+. the nuster of the latter increasca, ar dngertion less wili bs inucressed 


Tle maltiple cavity tyre co ists of many caviilee cornrectat ine 
sc aliy. It 218 @ sinvle direction an;lifier using a cirevieriy +olart sed 
was. Tre fourecevity sormes «ype hes & voitace geir darcé wider crodiuct 
ef ocd whoa cor. If irreguiar tuniig ‘2 uzed, the veiue can be cp to 
BOC mars epp lisa), Sore types nave arou-cxige py yess two cavities; then 
the Zourecavity typo can obtain Loo nega eps 52b), 


The wingle cavity type can not have tho whole action of tus chersce 
terintic idne width of prramgeietic crystal developec erwugh bacacse its 
band width ie liwitedc by the structcre of the microweve. Au to “6 rete- 
rial ef the tavivy, except metal ad the erm cavity, Ligh frequascy 
itelectrics (nv metal in the ontsi.e) can also ne used by using the 
grincigie of surface warez, Tris Fire ef cavity at roce temperature 
har 3 qislity factor up to several thousand ano is fit for atilincter 
waves. It ta wortn diecussing. 


The research work cn masere Los veen develope cn Vines of tole 
epplications. The reqaarmesut for them 29 gettire hisher and, tégter. 
Gereraliy spearing, there are eix requireneite: 1 - facre vultere cain 
bend wid, product, 2 - Righ cain sempitivity. 32 - Low noize cf ryeton 
Le igh levei of sutures: vower cf signei, & - basy tuning. 5 - SAghu 
weSgot and emell voicne. 


Yous the port of view of ei:c’ ric quelity, cavity tape msacré 
can uisy satisfy @ part of the :eruivemrts. Tre travelling wire trope 
szsers are cebter, 


b. Travelling ware type!23-57): 


Me cipple principle cf travelling wave wype rasere te the 
fcliowinz: fry te nuke micesrave enete” pase through 3 8p.e0l21 12: roweve 


ts Pel 
its 


structures «~- alow wave structare. The cnucgy ta mate %o pses © spin 

sem Of @ pereregretic wpterial with a grusp valcolizy o¢ slow ag 
possible. et the xlecosats eargy bass a marin intevection rith the 
Spin eysten. If # satccetnd etiwiating power cf a proper frequency is 
ahcet t5 the spin systen, the esta sreten 1s thas in a etimiation 
state, The soargy 132 ceze alerg the nlow wave strwture amt increases 
weet the lezacn 6? the leteer arnenentially. In onier to obtain pore 
Steygle Zarection Rein, we winale wee circularly vclariued waves; There 
fore, 18 @ Slow wave sccursre, dy. addition to the working eaterisi, we 
tave £2 gut troreoxiée ¢? raby of high .encentsation to confire er.ongh 
Doritavs diractlon gain and cepcedty divuction dezay. 


Sse gein of (rarilling wave muzers 18 about 


a ig db 


shure 2 i¢ the slow wsve Sactar, equsd to C/Y,, C is the velocity of 
siqget, , Le the proup welecity of elactroeaghettc wave, and H de the 
Laced mS 2 the slum ware structure in the arit of working wevelengzth. 


Phe care witth of travelling wave nasers is 


wuses & te the characteristic band width of the puremsgretic crystel, 
org @ 13 the pewar gate eentio.al aceve. Fron tas steve eguation, we 
can huow, when zain 17 eqausi to 35 ud, che tard width of « travelling 
ware seser is 1/3 of thst 0% rerssagnetic cryntal. Such « broad band 
wicts ie onn of the outeranding festures of travelling wave mers. 


Prun the pefot of view of unstatilety of gaint 

Travelling ware type saeera: 3, * Lad 

“evity type nereres s, eVfT 

Compatirg boty, tre forsee Lee much batter stability. This is 
Windy 1.anget by the face tt:2t ime inm:t ord ovtput of cis craveiling 
wte tebe ars Seperated Srum tach other. 

Peon, the point of viw of turdrs, trervellirg wave sasere cee 


vlescomie o-aing wy oir thang the stiesloring fresuancy ard 
regnew.t field °v.g., et voriarg “sequeuay SOC ays es cot beard wie 
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ry Sn ee nent ee perenne ONIN ee Sree Wn naree cnn aemtan 


ZO maga cps, the tunadle segion will de £00000 weg cfs). f& car alee 
be Geedgaed to be cizgie-mneh tuned aod the trrainy 19 nede very andy. 


Teer, the ectat of view of saturated lece) of stened, tecinllizng 
wave watera ule a larger ryote) and require highas etigaiateng Lower, 
“9 thie is disedvsntezeovs wher. the power of the Giizciatizg souee 18 
me laces werd. Wosveac, 1% 4a Sepport 8 nteonget nignel: in 
pracvicel coe tds as ine of 163 adventages. 


Prom tho oxfint ef edow of the eetune at ivsteraent, 2 traresding 
wins “aG> owiny & later moet 3¢ tigner toan 4 cevity meer, Tt Ls 
Oot 1d Corvearte.t Wi tare of wals instanne:, teguleemntia. 


fry ruin pocclen of trarellire wave negers om aicrumare te bow to 

Cis 2% toed Slow weve eiruciure -- how to pese the elecvtccuagrotic 
“ut hth 8 rON, Weinelty ss *30% i (Oeplcie tizergh & Blow TATE 
dhe. wa de ehort ea poenhie. (96, 5/7 fae recent expemtectts) or 
$f. O356t LI wate Sire tUree? 

13) Sivloctrte slow wive strane"); 

Lying dislectric with tigh delectthe conmant ani low aicroe 
wave lows dicressee he vaioctiy uf tho wave. Jor coun dielectrie 
rate tone, oe vith a high divlectrio congtant frequecly tas a larger 
268%. So trove is a caw Job to Lind miteriaie with hich dlelectste 
2eretant and low loss. Seceasly, by wine tein notiel, we wie é 
teereliing “ave raser with 8 3 2m wave tard (4057 Filswega ee) ant 6 
Land ¥idth of 26 pegs cps. £b 1.49 , the reazurad telus of gain ia o8- 
obad.2 Go ser en, sa0 Pigure 2.i.i. The slow wave Sector ie 5 «S/W, « 38. 
“te pvteds of this atructure is wise drple than “hat of o Las per none 
struncnues, and it ia vorthy of wandy. 


(2) Zigear jepetageo? (PAgure 3.4.5)3 


& wSasas stecctare G8 aris by 2 metal procezs, wirizg, oF 
seinte’ cinenit. Tas electrcer welts ware Permargaticg slong ie cigteg 
ie Te gece weve, £ichoust. the wave valecity ts oqmel to Whe veLority 
of Light, the srasm vesotity alezy the axtc of «58 sseaty structure is 
Jana than ihe lacwer. Tre slew waa Castor of this meted cin he 3p io 
OKT. fin the vewce eadn and lower eide 97 tie sbracum: aca ruber 
Od UL terest resrective cavturecations. Or, oi one eide as macy ale 
we the ovter migo ie iconseubio. Tha wicle asructury 12 put in 8 
aeieiletiie weve peide. A promer wogneti: Maid is oitasé with 6 aixete~ 
tiai, perpredieular to the dirseticr ef swe Eecpuystio:. This 2oret — 
& treveilic. wavs vater. Tata ior the 10 cs ware bon wsser are: gain 
wa. 20 dr, ard cord wulth 25 wera cps, 


(3) Yeltx slew wate str ctave(), ; 
Tt umunliy 42 aecd in a traveling were tubs. Uring 1+ together 

with ove af the frat kind hee better efif:ienes. Ina helix streets; 

thers is a saby, Since the elecivececretic faald of a helis welates 

eotwude, (he whole helix atevetnre fe put into a vbr tube in corde to 

sufficserntly use the elecstrosamecic fisla ard reise the efficieny. 

The haiix of thts bhi of aaser te onligcely wires, so it is dirticait ‘ 

to nae the rsdie-fresuency field perfectiy rerpenicular tc the dic. 

magnenae field, Yroa che point of whew of procese of tecnrique. thin 

kird ef etoucture te aasier to elke. 


.) Coad atructere(S2) (pagure 372.6)1 


Thia strurture consietes uf many identical cord teeth, and. 
hae a hard psss property and no dispersion euteff effect. On ane aide 
of ta4 teeth da puramignatic satcrial, rd on the othar side is absorpe 
tion material. The gain of the certrel bard i6 


8.685 Ng 
© ° women. db 

G8 
vher B ts bend width, and NW, is the nuxber of elemmts of resonance, 
4.4.) mamber of comb teetn. From the above equation, we know that to 
have @ high gain = wast increzee she aurler of con: teetds or decrease 
the band width. Sut the large maber of ccah tenth males the strucrare 
tos Jong (2nd the mogrets: fiel: car not be wifura) and in net conventont 
for practical case, 22 in a r=gaon of definite cength, the distance 
betwoen tseth tecozes srceter and chorter, the redisefraquency field 
aroun! she camh teeth wits be denmes and danuer. Corsequentiy, epin 
eysz3ns of only a fre fararapnetic wateriels interes vith tre msnevic 
fielg, Te ‘zet optiwan working comiivicnt cf the bard wideh the bard 
wizth of the structere west be larses tber. thet of 126 parsregrotic 
resonnace, Therefcre, we mest Sund an optisim moti.cd of design. 
Fusthermre, the comb teeth chovld om unde ddercicel, era evary reserarce 
slessnt ghsvld worn, with hign 2. The neceine errer should be vorr $2021 
Qureruiiy sneaking. the higcet tes freqaency, the tore diffacaly, the 
dasigh. The design should aiso consider the ‘ntrinsic loes of tie surate 
ture, fs) adtitcos the basta of apesuercies ab anpat ard atsub erda 
S001 be mates 3 (et Te vcsent Level obtenned: for cord stoucture 
at working frequency €.C€C regs cor, geir 23 ub, tered width co mesa cpa; 
for samp strreture of frequency 2,1206% 570 mega ers. gain 3C db, bend 
oft Ob sage ese, The Lavtar bee *5e siiruiating frequency controjied 
by the wathod of sine voltage delayed ty & ecetrol returrin’, wave tube, 
ara the 3.c. magnetic field contecliee oy & “anced, Trevefove, a very 


of 3 eperinl alloy (evch at nsoblumetin alos), &% low Levrerature, can 
produre a acnetin (sels due te avversecucstvity, ine hav been reed 
in aisers of 7 were barat. A wiezr ot 3 om wave care comaistiag of 8 
Sa@uil Cewar dtr which there era 9 perrzcent wignet, reneocde trans~ 
forses, Asx ter arater, 42 crv 35.6 em Ci) 3076 ard weighs below 

$626 a (Uy Sd 6870, be Tow teeseratur sovimeert, Lirat wu hase to 
dasign & durable trer Nash wick can ba ceed fcx eevera] tena of hovre 
contirwousdy om oe Si3ling, and stente fr are pwitio: eo tat the 
Uaguid neves oars or. tha tiquid eurtace elevation inticates alao 
nedde to be actteced properas, Crhet pro’iest ere auch aa how to gnprly 
tha coelicy: ligz3d pee 2ald7 ara bow to prevent. the attact of winite 
tiun of the Unis suctece on the sunbslicy of the easyer, ote, 0! 

The tact wathos of eed holiuse evzpls i3 to 4esden « ened l Tecoverwi 
(slovet) ineudd reliun cocler, One rece ensign weigna only 0.36 kg. 
Far ciitenienne, of cacrae, 10 watist bs Deteor if we ued Meld mlurogen 
fastenc of Liquid tclam. However, in onder to sulictently develop she 
ehsractetisticn of sasor avi the preperts of lw toise, on the concitiec 
of wiry aterrs of a verv nigh ary!» of slsration, we abould prt the 
werying venperavere 35 im a3 pooettte, st this bam we cein band 
widt) retin’ is metus large. Sf tte ascer te ised for raiar it does 
rot nee. guch s low noise level ad the cewrerstur: asy Da ralzed ilgher. 
After the temreratwe has bee rasaed, Ite waloretizntness: etl} Le tertar 
and thie is it6 advarésee. Bct the value of pan band wialh produt 13 
mlier chen tbat at ioe Cerperatures, & good apcer satisfying tae 
procticsl sqairevents and workdrs at hisher terperatures ]l not be 
Soe w.itl we hove ner avtcrial or s new principle of mthasism, This 
penis our furtier stati, 


Table 342 
THE AYOAVIG? OF TYCEPT RO Mesms (78) 


Fre juansy range &20 wera cps to 16 Wilomra cps 
Gain 20 vo iG Se ’ 
Band wath &,.f to 3.8% of central frequency 
Turuy range 1C3 to 28 
Moytse terpesaty 2K = TPE 
Kinet ir rence soe db 

fsontinue?) 


~~ . or waren 


x Dlectravies, Feve., 1, 2. 


eee 


Fm tetera ate 


weve straclars a9 Gf ecpcriedtel tool in rastarching naracaretic 
resonsuce las the follwing advarte.cas 


Le Alstough the sensitivity of che slew wave structure fa 
werse then tat of » resonance cavity, 45 ic not as nad 43 we thought, 
To Sucxeases tae slow inure fsctor, ve can increase ite sonsitivicsy. 


44. aten naling 9 sore cimoie equicpaent, wa can have « vury wide 
vend wideh withoct any adhteent. 4 hesix atructare can heve 2 511 
barci widihs and cowneratbiveiy high cansilivity, Con» structures som sigzeg 
structures have a nicrower Dard width bot more stneitivity. Wiican ehese 
strvuctues ave used, 16 iv the most convaient to user 8 returciny save 
tubo 48 che stiwilating saurce. Hy uting 6 travelling weve epectrocseze 
we ¢4n do, Jinear protlem research, aveup frequency adinbatic fast 
process resesren, ein diffvsien sesearc’,, ara arog relaration raseasch, 
dhas, two or nowy ditferent frequency simmsls act on the sane e:eciuen 
and ovspet to diferent. recelvarz, it 13 nore conwentent to ue the slow 
vaeve atrasture cor experizerts, . 


444. Feesaremmt will be simpler. . 3 


iv. An even clrolariy polasieed reddo-frequemy field vill be 
prommed ir a larger region. 


‘ vw. A strong taiio~fsequensy fiele will essily sstisfy tae 
saturation condition. 


c. Metheds to increases working froquany? 


Rocently there havo ‘ee at least Cour sethodte baing researched 
to increese war sency of ec.id mserns 12 - Using acthanise of 
erosn~relarstion'°28?, 2 ~ Kesonerce etimistion. 2 - Pulee Meld 
working, & = iight stimlation. 

Cosemuly tne stimidlatim, frequency of 2 solid weaer is somt Z ~ 19 
tires highas than that of wiccowave signal frequency. When the signal 
froquescy is hiener than 20 Wile etya ons 2% eunnot be dene since there 
de ve etimiating evarce in tae recicr of the aliliseter and sesl- 
nillirater waves. Accoriing to tre ditierent requiromnts, we are able 
to wse the afcrementinied ulheds to solve shid prodien. Py 


7 usirg 3 cones-relexation effort, the signai frequarcy of mser 
can be stimsiaced to 8 hiqbsr frazamey. Mav izecs aboat tris vere . 
sugsested. One of there Weas 15 stom in Pigure 3.2.7. A stimlatirg 
signal raises toergy leval 2 of a iuticle te erergy level 3, ard then 
dew, to ensrey 2 tarruch a acoersciats 7 fast transition, The estimating 
frecuene; then raises energy Jevsl of the particle tc anargy level b. 


75 


Vnen there it an inseei:: signal elth a fretcency ecvsl to the interzal 
freqan.cy biweer enmey leves 1 ani energy eves ©, tie partisie wiki 
Cup i028 ener yy level « to es2rcy imvel 5 aan aanidficazion tie can 
be Gat. Nowies that hore the interval cates aresey tewel 1 and Merry 
Jevel 3 £3 1003] to tre Sntervsl betunen meryy leve! % ona oretyy Lcvel 
b. This wisl of sore only shen relevatios tines beteonr erarry levels 
BALIRL 7 TAY 2c] Owls. CBRL es ~ 68s, +4 “7 Zy0 > LT) then the mowbes 
cr parviclas of energy evel & wil. bs Le-ger than chat of eneszy level 
» portieses (nr, by iy). Therefore, now to adnicdzs 7,3 ds tee wean , 
Cinbler., The rethed sl cocect ressarch is thot crvetal is efaed with ra 
supuit, of a parowis.gsie neterial whics rss chert rvlexacten time ot.2 
Wii) etait isto two ecargs ievels with a. coterwal Ssoquency bey des 
& Gac4sdes exzermsl marnacis fielkk, a prcticsl exams ic w uae 
hdows with ie yards of ispurttses as subeeauce, tre aizoal frecusney 125 
KM cps, ead Stdeiecine frequssy 7.5 PN ops. anecthar avenvic ts ‘po idan 
Yon Stuns Wit? one of tvs incaltie:, a §tieulesing Sreacency of 5 ce 
wore, att a eridcz Treqenry of fos warslsts, Yn, aidtuter, other 
ur*rinints ava Leics dure uting mameusine conse ard over covatale as 

” nude tacten. 


Pawenit wove stizadat ice (A) segires the suzstaice of nactr 

LO Nave anergy Levate fy @ barmeiic retation, ave PMeure 5.2.8 Althowh 
the atiarcating power is atied to a loves frequery- interval, it fe 
ernvelect te thet of a bignues frequency interval: wae sida! with tha. 
Virrieting power Gun to the eccatence eof thu crosserelozstior of spir 
narRo363 With tLe aGigher freque.cy .nterve.. Ths practical +xaerie: 
Wiaviativg sigral 9.5:5 KM cee, workir¢g sigral 22.550 €4 eps, the, 
mucetace etili raky, eA toe adiuetalle region Gs. 42% mess ops ad, 
Yurthsraerc, ws have engrestec a bette satiod (Fa), 


ee 


Tie roascu shy frequmcv iroreases fr 4 pulse Neld is that the 
enery;; Yevets of pGreetes Wiel frist ove te the strong weenetic Feld, 
see Figire 352.973” Te ise frequency ol the parsmaerstic material 
28 Steneted, then swept by 2 streve start pulne Mele (t, << t.), 

Free the piles alt, exergy war) be ccrortel to split Une lire afd 
snaereacen the ectpct frecerey te ity, Pie wethie canrint work for 2 
coptimou weve, It ta ite cisedvardtige., In veicg utr ac tre substznce. 
tw obiain on aitiiet cignsi w ic 30 cpe, tre teevetic field 

: BK o@ 205,000 se-asses. 

(57, * 


a. Fo-perist:ts of Goled awsets acct thedr anplicarions 


Since "RE, txperiueets Lave deer: dors or solic nesere uf 
aivfecct vas Tenors for ezfeser Tomeste.. Cerereily speskire, trev 
have WaAght goo resilts. the sipevtority cf tie achrerciy lew reise 
Jevel cf solid ssssts bas tece cadaret en med oractically. Experd- 

. karte ard crojicelzons heve the foliceir? wires divisions: 


wh 


C1} Rassenstrenomy!Od-74), 


Se343 meears ¢f the note: wie End ceniimater cave regions 
neve beer wed ic receive raine o4ancle reflected tt fer as Venz. The 
teat trae for the slerel tees ca. 5 minutcelOP7l), A sedicartcanopte 
eal talescupy of 3 cn veve with a ruty meaner bus observes Canotovuela A 
acé Setete, ard for tu Lirsl tine etcarred planetelite notula NCCOSLI. 
Tae wwe of an taterruting tie: cf 22 sesoce recoring an up-down curve 
art detectine 4 ecurce cf envenns terpemture of (,1%H -cenrct bs done 
“SY @ Comte: PacicLeleveopet?<), Jy, the 22 ca ware bant 8 suby maser 
was also user x9 ctearve rete P35. This wasee tac an automatic gain 
neutered and 415 gain etausiity ca.be 20.1% within half an how (73), 


(24 fader (5, ‘te?k), 


Bury gseern have beer uew’ with xetecresicgica) racer cf 3 om 
omse herd, cota wave Sorpler racer, ap! asronsutics) trening radar, 
Thy lest ove ties Lsor, nse’ to trace a flying tedy at n cista@ce of (20 lon 
R93 40 OSC 4 br egue?d ion tone, Clameter is en, atfachnryed from the 
tety «@ the flying tude, Theme tao os. cxucrimunt te usr. mls rarer ne & 
prea aries for 20 cn radar. Sown veseareh wits havs wrod sdllinetar 
wave tara mesera witr. § 22. ser rida. Aigure 3.1.56 star » zrourdl 
redex emayeec with = maner, In exdar to rafficiertiy daveiop the 
sepertority ef tre lew notes of morta, 8 corcisily desiuned antenna i¢ 
reqiired., Tse cleser tLe wacer and tha a.weme aro, tia dettor the 
renut. Fageres 3.1.32 ard 4.1.12 show, sspectively, mexl] | cm mive 
bend tasers of ccer-iewmr os Viquist helicwm and cf « closei Jiméd helium 
recmerin souling syeum'! yk } 3 weve bend cadar vith meer will 
bsve a i.4 tiees distances recvense! ?), 


(3) Seognmnt cats on’ 79-82), 


In its plovsl ceeenaicatio:: echo plan, asetics uses solid 
patore of yecedvere of high sersitivity. Mme cr tr Cexmrication 
experiments is pot o° oMtneer Californie ant New Jersey. ‘Tn @istace 
Detveer. treee tum slaves se 2,060 wm, A noteliive (a Simonter Aloneter 
plati.3 sthtca covere: with eliacnw:) is used 2 8 redierter to reflect 
the signal from trenavitiin: stetion to receivinw atetion. Tra somsnnicae 
(ior, eomertzart 3.2 sivcemstul, 


(13 Thus preserh proviens: 


4 serfat of problane cypesr i> orpersmetts and appitcasiors 
of zetia waseys. Sosa of thea bere their eulattons and sors of then 
require firtwer study. Tre atin ore ‘leps tat 


PRD Sa on aeRO 


% blestyories, Faye, 1, I. 


-t 


~? 


4. In vracic-ustronay, the requixrcd) higher langetias etstdlity 
is obtainabdie fron sore movieds; fer listavce, to cse tie onsewrated 
effect, of nasers and an droneaxide ad retour to control ctimelating source. 
Theee methods are very complicated ang reed simplifying, 


: $4. The problem waen the radar receiver is too larzs, icse 
of power from the gascous receiving-t.ansmitiirg switch tube comes the 
sbnernel works of the paranagertio eryctel due to eaturation. The 1008 
of power Gan be civided into tip lone anc fiat Joss. The latter is 

Vt 717), Altie-gh wavy gettods try to aelve this prebise, and 
flat Jone nez been lowyvess t2 107° « 1099 watts, there is stil) no 
sueccasful solution. The wethods to edimunuty setgrapsors in te point 
af viow ef crantun electronics ave worthy of ptuaylte Other practical 
methois such ag the vee of irmecexide for ewitehes (75) amp.itide- 
linitern("6)}, ete., have seme disacvantewes: inoreare’ insertion loss, 
higher systee neice, and decreasing ceneitivity of receiver, ete. ence, 
how to impruve the inetromerte ta very imsortart. Ir addition, there +8 
tho pessiiaiuty of asing a soni-concretor switch and arglituseeriector\©7), 


$44, Macers therasives have the property ef very lcw noise 
of ca. 10°K, To make thom sufficienta; useful it worl be better to une 
them for receiving external sigzacs with correcpcmding noise. In other 
words, when & receiver of seser is used, ths noise reccives froa the 
' aptenrs should correspond to the noise of the receiver itself. The - 
noise receivec from arioraa varies vith BS angle of elevation, The 
larger the angle, the smaller the reteset » 860 Figtre 3.1.13. Therefore, 
xasers sro fit for antenna of sperts] design iigh engied eletation, ‘Theat 
verns that they vould oe fit for tracing comericetion betwee: spe tally 
Gosigned anterna and sateliices and aircrafts, ond comentcstions between 
earth ond ths satellites passicg Ly. Furthermre, outoide the atecernare, 
auch ce higher than JIE kn above sea level, the roise uli te wuch lows, 
see Figure 31,1.1b. I: frequency reaporre in the region of about 2 ~ 10 
KM ope, the noise of s spocsaliy Jestered cxtenna Wil) be lower than 10°N, 
Above the rtnceobera, the neley of areaucney in the regson of 5 = 16 Ka cys 
4s the lowest. Herce, manara are fi) 1 theses frequencies. 


iv. Ir. point of tte tot.) . vulcencats cf misers, such as 
gain tard width oriduct, stabclity, aijustuhility, etc., the travelling 
ware types is much better then tie cevity type. The Sawer thus is worthy 
of study. 

v. Ir poirt of practical uees, tow to mininisa the volume ts 
very important, First, 3 strong ragnet cf sali wise is reqvired axt tha 
protlen of omitting tre mgretic fivlt should be solved. Some avch prodisne 


heve seen sclved. fer inotarce, a peru-tat reenes yolshize oniy 3 
grams con supply a aagnetic field cf 4,900 gees 7). A hollow coil 


18 


ee he sper epeemmmenenn: eva temremrmee ne 


of 8 epnriny allo (evch at usoblunetin alios), a& low Levreratcre, can 
produce o auretic fiel due te avoereernucrivity. iiiz hav been ceed 
tn sasers of i, weve bora. A misir of 3 1m Wate Cara coutistiag of a 
fSeuiti Dewar in which there eve 8 perrzreat wanet, ireu-ccde transe 
former, ase seraratcr, £7 ory 35.6 om Cis") Jorg and weigho below 

$036 ae (1 we 670, te low texseratur. sovimeert, Civat we haze to 
design & durable Lever Mask unich can be veec (cx several tena of hore 
continueusly om oe Si3ling, and stexie ir are pwition en that the 
Ugnid never ones ot. fhe Jiquid evrtace elevation intizater also 
neede to be dectered properly, Crber poolsiems are auch aa low to anprly 
the cooling: Ligsid sctoratioaliy ava hoe to erevent. the aviact of vihiate 
tian of tho U7dé suriace on the stnbslicy of the maser, ete. (! 

Tae baci wathos of Jimed holiue expels is to cesitn « emall recover 
(slowed) Lieudd neliun cocler, One reco ansign weighs only 6.36 keg. 
Far cuctenienie, of corre, 1¢ weld b>: Debior Af we ued Meuisd nitrogen 
dustend of Liquid telam, However, tn onder to surlictently develop she 
ehsractetisticn of masor avi the property of luw ioise, on the eniition 
of cain aterrs of a very nigh aryle of aleration, we atwuld prt the 
wer}ing vesperavcre 83 it 23 pecett te, 4$t this tas the «ein band 
width) nrabat is mati large. If the escer te ised for radar it does 
rot nec guch a low noite level ad the cemcerstur? asy de raczed iigher. 
AStes the tenrerature has teen raised, Its uat-oretizntnace ell) be verter 
and thig is its acvartsee. Sct the vyalice of gain bored wiath product 13 
gmalier chen chat at ice texperatcures. & good smrer sotinfylny tae 
Erection] sequirevents and working at hisher terperntures w.J] not be 
wile wW.iil we hove new avtcrial or a new principle of mthasism. This 
reads ovr fustier stixiy. 


Table 3.2 


We arBavIcg OF FYCerr aon pesmns (76) 


Fre quency range &90 ween cps to 165 ¥iijomra cps 
Gain ZC v0 iG db 
Band width €..f to i.8 of centre! frequency 
Tunuy raige C2 to O88 
Moise terpesat 29% & 2S 
Kine! $e rane oo ab 

Csornti nie?) 


ted heed 


& Dlectranies, Reve, 1, L70l, 


2 eet ie: 


(table 3.2 cactinced) 
Sharting seterstion ‘ 


Macorwricg tine 


NPI Seebepoemee ws: 7 
Re RR ee OO et me em ne ate TH REE teyt Samer Siem ae ree ee eS % 


Pulse neak value for low repeat 
frequecy is 68, 67> wtr 


28, 0.4 seoerd 


elets of aszeceievar (oscliding ctinulating 


nigneal sgurce!s 


Dwar otreguent mapiss type 
{Susdde Levan? 


Ritarval verawen® Raguet type 
lomalée Drwar; 


CSMilytite Sarc8a 

pac Wignde baliun Dewars 
Cactirwdus pri. x4 

Yolme 

Weighs 


Pete of wtagacatic: of liquid 
helica 


Sapasity of Tigeid hodien 


705 o 08.7 kg 


4505 © 297 he 
23 to LS. kg o 


& te 35 house 
- 8.5 ~ 70 cutie decdimtors 
4.6 to 21 bg 


Qt ts 0,3 Liter /hocr ( 
2 te 16 litere 


Table 2. 


EATLMAZVD PACFSOTY OF CIFSH) (RECOVERED) 
' LIE FFLLO COCiAR 


2} Ysed & the «88 level 
Cocling guar (4.23) 
Volos 
‘Faxzee 


Fever core and 


0.5% © 1,0 watt 

& - eff entice decinetore 
45.5 to 227 ke 

"140 3 kw 


Jafe (tine interval between consecutive 


repairs) 
(a) Cooling machine 1,CcC hours 
(>) Conpresser §,000 to 16,006 heuw 
2) Used or. hich altitude 

Cooling power (4.2%) 0.25 ~C.5 watt 
Volos 28,5 exble decineters 
Was ght ; 15 to 22.7 ke : 
Power consumed .2 %© 2 lor 


Ife (tise interval Letwen 
conescutnve receive) 2,000 hours 


2. Geseovs raserss 


The crinciple ie as seme az for s quantzm applifier using lignt 
stimilation, for examle, using altrsevicle: from a discharge tute to 
stimulste nydrogen, Thia kind of maser ¢z:. work at room tenparstare 
ard usal se & rostowsve ampilfiur, osciliater, or modulator. Tne reZlece 
tior. on the iSF plate at Brewster's arslie ca be ured te produce livearly 
polarize. 24ght. In ermler to eet circuisriy poiarizec light fror 
Jinesriy polardced light, we,we a lif Fresuel prism. kave lergth of 
Stieulatins sipvad 4s 1,000 4. workire sierai is & KK eps. Xesonsnce 
cavity works o A, aede. The preset probiess are: gain toc amsll, 
hand wisith too narvow, snd lose ir LiF plate too isrve, etc. Tha above 
only pectics 3 a wares wing hydrogen clus. we reed frrther research 
on thie rreoslen. 


15, u2 
D. Suantce nedcistors 15s 43) 


Fer srstenatic uve ef nssers vi reed hiss efficiency emialstors 
and detectors, aher the usszle vend width ic 1 Kt cos, tne priasry methos 
eruoniy used is tre Lev: cell wattcd. To use 4a cosmar photosiestric 

6el) evates, thm detecting wave Las a stil low efficiency, Occently 
tere have beer, sony ~eeearches on the ligt? aodvlating process. If 

gore method is used to ccntrvi ce amlituie ard frecnency of the light 
angiifier, for the transmission ect oF a sight come: wication eveter., the 
cas ging tapneiic fieid can chanie frequency ars the irrer medulasiors 


6) 


ey aes 


procese ds oniy effective in @ rarrew végion. 4sviitede wdulation or 
mise modsiatien ace pessitie theoveticaily, o% tue vecentiy used light 
scirnistsny courcea carzet be ased tor xilitenicrceeceri modulation, 

Lome w:thor svggestet the ure of 4w. Cuartre amplifiers connemed in 
oeries fer aplatuse modulation. Tre sapnetic field cf tho first arzlifier 
44 varied t¢ mculate froquency in 2 enct) rare, Its octaut 4¢ csed to 
evamiulate the secerd sister. A sasil variation of stimulating frequency 
will complete the anylisuds modulation ef secur.d anciifieor. in many 
waplitude modulation precesses, wost orggess using an externa: anclitrde 
asiulatis:. xethod. For this process rsry workars chudy namy oirferent 
kinds of Xerr celle. Ruby, etb72 neotsriws s-lfate, anc other ocersmagzetic 
crvatals car. also Love the Paratay effeet. Tes wacnetic fiald or microe 
wave fie2% can rotats the polarised suriace of tte trasportui light, 
Sowe awuher sugmeeted this meth<d: The cross-relaration of ruby in 
iisrdd heldue shows affect the modulation signal of hich frequerc;. 

ht only a vary 2%23i] rotetion was otecrved. Cthers sucpested chat the 
spin 2avtace relaxation of orettel grey fron roy ate vater eslutien to 
yroduce Yutetion, Tho rotation ciserved is 100°, but tre racritain of 
frequerty respaiss is only 100 cps. Tr. adcition, using tte reflection 
csuffieient of extstral saunivties Kerr ce22, when Ligh: sweeps tris 
wetecial the frecvency wild change. 2% intrinede diffinulty is that che 
rufiection coetsictiert only chaz.ese 8 few percent, thes the veristion of 
irs quercy decreases proportionally. Seme people thetght that tie possin 
die sclutic. is to use isoioric mxterial., dher' light passes a Guicklye 
protuced snc quickly-ertingutshec issloie saterte], ths seficetion cs 
aificient changes free gas te isolorte stave a few percent. But itis. 
UIiAcwt to control an isvtoric mewrial at sega ces frequency. Another 
rugpestion is to ue» fast-toving issiacie currers refiecting iizgit, 

then the frequency will change cur vo the Doppler effect. In changing 
isoferic current velocity 2© bet Srequsrcy the tight passes ttrourh or 
ia reflected by the isotonic crrreit. The mcdrlssion is frecquercye 
moculation. is addit4o:, some authors sugcasted that nessirg spacial 
nouulstion, the weve will have tie moe ciatie properties of nerrov band 
ard directivity. In ar. ideal case, <elig Sim rodulation we can iiave @ 
precisa image instenciy transferrec by the spacial roculation methed. 

See Facare Ul. A this sewdecendueter screan, wtlch is local, transperent, 
wed ovat. t7 electrons, ie uned t: 2. totally rotulate liget Dear, 
neutubly otner comtries hove mide such a “Meht valve’ ised for infrared 
suwepiug svetems. If cthe> weterial 22 ceo we cam design & light vaive 
with light frequency, Another possttility 1s to use a tain bes phecon 
meciifter, Mary thin bem quent sepitifers oc the same tim car transe 
{ce en inege ottained 22cm 3 cathol: ray ceesilosmore or @ camera to 2 
comcrativezy sar dicustes, A thin qvanwr arrlifier can also be uses 


wm. the recelver. 


E. sight weve detectors and quantas co:.rtars (28, Ut) 


Sure people suggested using 1 Light aifference beat to Jetect 
light wsves, and estirated thet a signs at 10 ker will be reosived, Tn 
thie srater a quite azplifier <e used a¢ a lossi oscillator. 
oscillssing signal will ely vith a exiniating sigaal fren a quantus 
aypritter st a great distance, Reta freguerctes will be mixed in a 
equare-law photoeiectsis cell and produce a wisrowava differcntial deat. 
Thie best will ne axplified with « superheterocyne circuit, ser Figure 


Sele 


Reccntly, there have deen Some exprrimerts a: light mixing 
frecenncy of ruby quarts anplifiers, They use cathodes of a travelling 
wave tote az mixes, ard ~be bes.x part ac intesmediste frequency arolifior. 
Tris dir cf exnerivente $35 of <aportant significance on niarvweve pedtiae 
tice light comrnioasion(92), 


“Seira” (supcosediy noiseless infrered detector) in a ware detector 
of ctantun systex, This kind of cusstun counver actusily {2 4 binary 
energy leave: quantize arplifier. <=: is designed so tt.at the outnut is 
obtsined only whan a qua.tum of requirsd frequency 4s detected (Figure 
5.23. & quantum counter suggssted by WN, Blowrberger. is used for the 
range of dnfrared 2-3, p. Light is stimulated oy e mrcury vepor leap, © 
and the ortput is 6306 £." the eaverials used for quentaw counters recently 
under experinents are, for instance, Natl aixed with Pr€l3. Ancther 
possible material iz G4Ci3. fiectronic bean stimulating Faliu is 6 
basic process for ancther quartun counter. 

PF. Gnas:2u Manetoreters (25 93) : 

Using quantim electronics we can cerign & magnetometer with a 
higher eccuraty avi eanuitivity than we ever Lad before, As a xatter of 
fect, ir. principle, ts quantua wszaeloneter and atonic frequency standard 
are he sane, 1.%., to change the nagrstiec field messurement problem 
inte w fracuency mearurencnt probicr. Quartus mignetowstera are of Luo 
kinds: (1) proterpracassion type, (2) ligi.t-atimalating tyne. The latter 
cerauner, Siteie ccver consumes, asd has tore sensitivity. The angretceater 
and the frequency standard o? iigh. atimilsting arc erouic frequercy 
stenéarc h 79 a tavie princinie of preton of esectron precassio. Mio 
lerer.t vorcing seterial and aifverent magnetic fivic dztensity sreduce 
éifferert precession Secquer.cy. In an Instozent of Vghvestimilating, 
this nretetsion has its practice] significance, Lecause it axctulates the 
ateomtion of stimulating lignt for working materind. Tnis effect is 
épidtad to the rabict momtgretoseter, Pos exaezia. « rooidiws vavor 
teastie Le sti leaved oy a cireviarly rclarise? Light out ited fron a 
sirdlap robtater vapor lame. Thi: ligh’ corrospsncs +o the absorption 
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line of ratidiun, 7917 z « The atsorpiion oF $348 dicht desreases «1th 
inoreating daxestios, When the direction 4e cvaclote, sien. tranefer 
has maxince value, If s carect frecvency eignad fe cuded, (avout 

700 negr cre/pinss), slectronis precession in the rvut%.un varo> apwars 
and the absnrnticn of polariaed dipht at. inis frecucy ds 2m itute. 
modulated, The modulated stra] «tll go basi: ta rubisilus vazer, after 
ceing detected by cretoelectele celt and amplified, to naintals the precesq- 
Sinn. Elnse the sagasiic £1978 detesinee rreccasicn frequent, it 48 
tens conventen: to mnessure tne marretic £1214, Uring a rubidium varor 
“ae leneneter W6 gan meLaure meymetic facid “ntensity of 3 variztion 
sealer tian 1S" gwats. ‘hen it df loade* in a reciet, it can resgure 
w"* gacas, 


A mayctoneter of heliun type cnsteat of rubidiua vapor tyce has 
been decip:nad, 


ee By usicg smoil macnetorster to gurvey space te cin drav intare 
atelinr piccures. 


Sons)sient 

In af itto: to the aforewationsd qaanten ratio instrosests, shich 
need Custhes incroveucnt, theorems of quantan ele.tronica ani wetortals 
atai techniqws of quartin instriants sce the ipgortart caspositions of 
this new science, Sinoe quantum slectronics is @ ecnbinad zarcin science 
With bases on cpectmoscopy, Wave sguctroscepy, radio~wainetromice, aud 
pararaznet ion physics, its tiecretical :ro.k and Lasic racearch are 
Felated to these Meids, Mawever, the sathod of rogsarch and poiwt af 
view ave aitferert froa theze latter sciences, After the second moeting 
OF qQuentim electrordes raid in United States {n Haren, 1962, she consent 
of Qantur sieccronses had bean increasing wits new fopice such as the 
Mosebeuce cifect, Cnvoarsy racittion, and eupervonductive Larned efZect, 
etc, Oe of the hwy orvblems foxy successfully desienine ayant. iste. 
ner.ta is te fird owt 43 materiel satiatwirg a castaip requirset and its 
technique orcters, Matervaie Inoluie solids ans zas, etc, fech... x8 
processes melude prepaerstion, zroutl of eryetais, cefecte Jetecvicn 
(euch ag ‘versy exposure, neutron, expesart, aml electron bonbardnent), 
detersinats ur, of crysta) axes, cubting, grimirg, proiacine of gassaw 
wagor, avi pers Pring, Une of the er feovive touls far etucying mitericls 
of ovantar turtruzents fg ths .203 .pectramat. Therefore, to sosly 
producing ‘nis kind of inetrane.ts © < slao an cmporwant work. For to 
gratuce such instruments 15 beycad She scope uf the presen’ paper, 


hehmowiednamat: Corraie Vane Se £2769 374 3795) gave serrete 
tists and suprierert in the ateme frequency stemiend part, Prot. «ang 
“feerso (30°§ IVA 2507) gate aany valushl» discussians short relevant 
parts. The sutkors wish to thas: trem, ard algo give tianka to cnose vi) 
seest)ed aid artunge? nat-rial, dia copvinz, a3 Growing “ork. 


Bye 
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Huang Wuchan (7806 2975 3357}, Soris Masere, 196°. 


Huang duabar, (7805 2976 3382), Ling Crenate (OL07 OSES 6671), 
Lic Fuech'eng (2552 4395 2062), ““rossqitelaxatio: of Mirror 
Inwge crarzy ieveis of Duby, avticle read in the first sovnal 
meting of the Chinese Ziectronies Jesiaty. = - 


Kuang @aehan (7006 2976 3252), Lin Pucth'tng, “analysis on Selfe 
Crosafotaxaticn Masers", srtiéle read in the first eruvaal weoting 
of the Chinese Sleotrorics Society. 
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AN IR-VIVWO OBSERVATION OF INTERCELLULAR PROTOPLASMIC 


MOVEMENT IN THE NIGHER PLANTS 


FFeliowing is the translation of part of an article 
by Lou Ch'eng-hou (1236 2052 0683), Peiping College of 
&y-iculture, Wu Suehsusn (0702 4790 5503), Peiping 
Institute cf Botany, and Chang Yei-ch'eng (1728 
0251 2052), of the Hsi-ning Institute of Eigh Plateau 
Biology. This srticle, bused on two papers presented 
to the Cytology Conference in Peiping 2 August 1962, appeared 
in the Chinese-langusge periodicai f;'o-haueh 7'ung-pso,. 
Peiping, No. 22, 1962, page 52 


The phenomenon of nuclesr transudction from one cell to another 
bas been observed in the vegetive cells of higher plants, such as the 
epidernis of tender onion sprouts, us well as the germinal cells, such 
as the pollen spermatogonia, for more than 60 years. Over 200 articles 
dealing with this phencmenon have appeared in the journals of China 
and other countries. Unfortunately none of then have contributed to en 
understinding of this phenomenon other then a straight observation. 
Consequently the progress of research on this problem has been slow, and 
has never attrected the serious attention of botanists. The farlt is 
partly due to the fact thet all these observations vere made on the 
fix.J end steined specizens, in which the nucleer transudction wes oftex 
found cs en artefuct a3 a result of pressure and injury inflicted on 
the cells during the processing. For this reason, many suthors con- 
sider nuclear transudetion as an uncommon sbnormal finding without any 


_ Physiological significance, 


Since 1955, we have carried out a systematic observation of the 
nucleer transudction during the entire development of onions and 
seallions by making blecks and paraffin sections of these plant tissues 
so cs to eininize the effect of processing. We are convinced that 
nuclear trensudation is e natural pheromenor occurring at a certain 
stege of the plent development, end it has a great deal to do with the 
transfer of the cellular matter of the plants. 


o &- 


Those two opposing interpreta’ ions of nuclesr transudstion, 
artefact vs. natural occurrence, have drawn their om exponents. 
Some of then believe that it is futile to rely only on the dead steined 
histological sections to understend the physiological process. To 
support this viewpoint, we have attempted to make a direct observation 
of the protoplasmic movement between the cells of a living tise, and 
our preliminary success has been reported. Recently ve have hed some 
new development in this in-vivo observation, and have tegun the study 
of the physiological mechanisa of protoplasnic movemeut. Although 
some new artefacts may be crested ty this method of study, this 
approach will certainly clarify the following points: whether the inter- 
cellular protoplasmic movement is a natursl phonozenon or an artefact; 
whether it is possible under proper conditions, to cake a direct ob- 
servation of this movement in the living tissue of higher plantes 
hohe this phenancnon is closely related to the normal physiology of 
plcnts. : 


The following is a brief report on the artificial induction and 
{n-vivo observation of intercellular protoplaszic moverent in some 
higher plants. A moro detailed report will be prepared separately, 
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